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INOACHUTEJIBHAS 3AIINCKA

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA "MATEMATHKA"

Pabouas nporpamMma mo MareMaTuke JJis 00y4aromuxcs 5 KIaccoB pa3padoTaHa Ha ocHOBe DeepaibHOTO
rocy/1apCTBEHHOI0 00pa30BaTENIbHOTO CTaHJapTa OCHOBHOT'O O0I1Iero 00pa3oBaHus C Y4ETOM U
COBPEMEHHBIX MHPOBBIX TPEOOBaHUI, MPEIBIBIIEMBIX K MATEMaTHIECKOMY 00pa30BaHUIO, U TPAIUIINI
poccuiickoro o0Opa3zoBaHusi, KOTOpble 00ECTIEYUBAIOT OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHLIUSIMU,
COCTaBJISIOLIMMHU OCHOBY ISl HEIIPEPHIBHOTO 00pa30BaHUs U CAMOPa3BUTHS, a TAK)KE LIEITOCTHOCTh
0OLIEKYJIbTYPHOTO, TUYHOCTHOTO 1 NTO3HABATENILHOTO pa3BUTHs oOyyaromuxcs. B paboueit nporpamme
YUTEHBI UJIeU U TIoJI0KeHUsT KoHIenuu pa3BUTHS MaTeMaTHYeCKoro oopa3oBanus B Poccuiickoii
®enepanun. B samoxy nudposoit Tpanchopmanmu Bcex cep 4enoBeuecKou NeATeTbHOCTH HEBO3MOXKHO
CTaTh 0OPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOi MaTeMaTHUYECKON MOATOTOBKHU. YK€ B IIKOJIE
MaTeMaTHKa CITy>KUT OTMIOPHBIM MPEIMETOM IS U3YUSHHSI CMEXKHBIX TUCLUHUIUIMH, a TIOCJe IIKOJIbI pealbHOU
HEOOXOAMMOCTHIO CTAHOBUTCSI HEMIPEPHIBHOE 00pa30BaHME, UTO TPeOyeT MOTHOIEHHOW 0a30BOM
0011eo0pa3oBaTeabHOM MOATOTOBKH, B TOM YHUCIIE U MATEMAaTUYECKOM.

310 00YCJIOBIEHO TE€M, UTO B HAIIM JIHU PACTET YUCIIO Mpodeccuit, CBI3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHHEM MaTEeMaTHKU: U B chepe IKOHOMUKHU, U B OU3HECE, U B TEXHOJIIOTUYECKUX 00JIACTIX, U 1aXKe B
ryMaHuTapHbix cepax. Takum 06pa3oM, Kpyr MIKOJIBHUKOB, JIJIsl KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HaYUMBIM [IPEIMETOM, PACIIUPSIETCS.

[IpakTuueckas Moiae3HOCTh MaTEMATHKU O0YCIIOBIIEHA TEM, YTO €€ MPEIMETOM SBISIOTCS
(byHIaMeHTalbHbIE CTPYKTYPBI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE (DOPMBI U KOJIMUYECTBEHHBIE OTHOIICHUS OT
MPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX AJIS
pa3BUTHS HAYYHBIX U MPUKIAAHBIX Ueil. be3 KOHKpeTHhIX MaTeMaTHUECKUX 3HAHUH 3aTPyAHEHO TOHUMaHUE
MIPUHIIUIIOB YCTPOWCTBA U UCTIOIH30BAaHUS COBPEMEHHON TEXHUKH, BOCIPUATHE U HHTEPIIPETALUS
pa3zHo00pa3HON COLMATBHOM, IKOHOMUYECKOM, MOMUTHYECKON nHbOopMauu, ManodppexTuBHa
MOBCEIHEBHAS MTPAKTUYECKasl IeATeIbHOCTh. KaxkIoMy 4enoBeKy B CBOEH KU3HU MPUXOTUTCS BBIIOIHATD
pacuéThl U COCTABIATH AITOPUTMBI, HAXOAUTh U IPUMEHATH (DOPMYIIBI, BIAJETh MPAKTUIECKUMU MPUEMaMU
reOMETPUUYECKUX U3MEPEHUN U TIOCTPOSHUH, YNTaTh MH(POPMAIIHIO, TPEACTABICHHYIO B BUI€ TaOIUII,
JUarpamMmm U rpa@uKoB, )KUTh B YCJIOBHSIX HEONPEACNEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapaKTep
CITy4aiHBIX COOBITHIA.

OnHOBpPEMEHHO C paclIMpeHreM chep IpUMEHEHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooiiee
BaYKHBIM CTAHOBHUTCS MaTEMaTUYECKHUIA CTUIIb MBIILJICHUS, POSIBIISIFOIIUNACS B OMPEICIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mpoliecce n3ydeHus MaTeMaTHKHU B apCceHaN MPUEMOB U METOJIOB MBIIIIICHUS YeTIOBEKa
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCS UHAYKIUS U ASTyKIUs, 0000IIeHIE U KOHKPETH3AIlHs, aHaTIN3 U
CUHTE3, K1accuuKamms u cucTeMaTu3aius, abctparupoBanue 1 ananorusi. OObEKTh MaTEMaTHIECKIX
YMO3aKIIOYCHHIA, TPABHIIIA UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHUIA,
CHOCOOCTBYIOT BBIpaOOTKe yMeHHUs1 (POPMYIHPOBATH, OOOCHOBHIBATh U I0KA3bIBATh CYXKICHUS, TEM CAMbIM
Pa3BUBAIOT JIOTUYECKOE MBIIIICHHE. Benyias poib NpuHaANe)KUT MaTEMATHKE U B JOPMUPOBAHUU
AITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS ¥ BOCITUTAHUHM YMEHUH eHCTBOBATH 1O 3aJJaHHBIM aJITOPUTMAaM,
COBEpILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBHIE. B mporiecce perienus 3a1a4 — OCHOBOW yueOHOM
JeSITeTLHOCTH Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS TaK)Ke TBOpUYECKasi U MPUKJIIAHAS CTOPOHBI
MBIIICHHS.

OOyuenue MaTemMaTuKe Aa€T BO3MOKHOCTD Pa3BUBATh y 00YYAIOLIMXCS TOUHYIO, PAIIMOHATIBHYIO U
MH(POPMATHUBHYIO peub, YMEHHE OTOMpATh HanboJee MOAXOISAIINE SI3bIKOBBIC, CAMBOJIMUYECKUE, TpaduuecKre
CPEeICTBa ISl BRIPAKEHUS CY>KICHUN U HATJISHOTO MX MPEICTaBICHUSI.

Heo0xoauMbIM KOMIIOHEHTOM 001IIeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS 00IIIee 3HAKOMCTBO



C METOJIaMH MO3HaHMS JeHCTBUTENILHOCTH, IIPEICTABICHHUE O IPEIMETE U METO/IaX MAaTEeMAaTHUKH, UX OTJINYUN
OT METO/IOB JIPYTMX €CTECTBEHHbIX U TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTSIX NPUMEHEHUSI MaTEeMaTHKH JUIsI
peleHHs HayYHbIX U MPUKIaIHBIX 3a/1a4. TakuM o0pa3oM, MaTemMaTudeckoe 00pa3oBaHHE BHOCUT CBOM
BKJIa/1 B GOpMHUpOBaHUE OOILEH KyJIbTYpPbl YeJIOBEKa.

W3ydenue MaTeMaTUKU TaKKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHHUIO YEIOBEKA, TOHUMAHUIO
KPacoThl M U3SIIECTBA MAaTEMAaTHUECKUX PACCYKICHUN, BOCHPUATHIO T€OMETPUYECKHX (OPM, YCBOCHHIO
UJEU CUMMETPHH.

HEJIX U3YYEHUSA YYEBHOT'O KYPCA
[IpuopuTeTHBIMU LENIIMU O0YYEHHUSI MATEMATHKE B 5 KJlacce SBISIOTCS:

— TIPOJOJDKEHUE (POPMHUPOBAHUSI OCHOBHBIX MaTeMaTHUECKUX MOHATHH (YHCII0, BETUYMHA,
reoMeTpuyeckas purypa), 00ecreunBaroInX MPEEeMCTBEHHOCTh U TIEPCIICKTHBHOCTh MATEMaTHIECKOTO
o0pa3zoBaHus 00YyJArOITUXCS;

— pa3BUTHUE UHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00y4aromuXxcs, T0O3HaBaTEIbHON
AKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUMN, HHTEpeca K U3yUEeHUIO0 MaTEMaTHKU;

— TMOJIBEeJIeHUE 00YyYaroUIXCs Ha JOCTYITHOM JUJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H MaTeMaTUKU
U OKPY>KaIOILIero MUpa;

— (dopmupoBanue GpyHKINOHAIBHON MaTeMaTHYeCKOW IPaMOTHOCTH: YMEHHUS PAcliO3HABATh
MaTeMaTH4ecKre 0OBEKThI B PEaIbHBIX KU3HEHHBIX CUTYAIUSIX, TPUMEHSITh OCBOCHHbBIE YMEHUS IS
pelIeHus: IPaKTUKO-OPUEHTUPOBAHHBIX 3a]]a4, HHTEPIIPETUPOBATDH MOJYYEHHBIE PE3yIbTaThl U
OIICHUBATh WX HAa COOTBETCTBUE MPAKTHUUECKON CUTYyaIIH.

OcHOBHbIE JINHUU COJIEP’)KaHUs Kypca MaTEMaTHKU B 5 Kilacce — apupMeTHIecKasi U FeOMeTpHUecKas,
KOTOpBIE Pa3BUBAIOTCS MApAJIJIENIbHO, KaXK/1asl B COOTBETCTBUU C COOCTBEHHOMH JIOTUKOM, OJJTHAKO, HE
HE3aBUCUMO OJIHA OT JIPYTOM, a B TECHOM KOHTAKTE U B3aMMOJEHUCTBUM. TaKxkKe B Kypce POUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMHU airedpbl U ONUCATEIbHOW CTATUCTUKH.

N3yuenue apupmeTrnueckoro MaTepraga HAUMHAETCS CO CUCTEMAaTU3alliK U pa3BUTHI 3HAHUM O
HaTYpaJIbHBIX YHCIIaX, TOJIyYEHHBIX B Ha4aJbHOM 1IKouie. [Ipu 3TOM coBepieHCTBOBAHNE BHIYUCIUTENBHOM
TEXHUKHU U (POPMHUPOBAHUE HOBBIX TEOPETUUECKUX 3HAHUIN COYETAETCS C Pa3BUTHEM BBIYMCIUTEIBHON
KyJbTYpPbl, B YaCTHOCTU C O0yYE€HUEM MPOCTEUITUM NpUEMaM IPUKHUIKH U OIIEHKU Pe3yJIbTaTOB
BBIYHCIICHUI.

Jpyroii KpyIHBIN OJIOK B COAEPKaHUH apu(PMETHIECKON TMHUU — 3TO Apodu. Hauano nzyuenus
OOBIKHOBEHHBIX U JICCATHYHBIX IPOOEH OTHECEHO K 5 Kiaccy. DTO MEPBBIi 3Tall B OCBOSHUU ApOo0eH, Koraa
MIPOUCXOUT 3HAKOMCTBO C OCHOBHBIMHU UESIMU, MOHATHSAMH TeMbl. [Ipu 3TOM paccMoTpenue
OOBIKHOBEHHBIX APOOEH B TOJIHOM 00BEME MPEIIECTBYET U3YUCHHUIO IECITHYHBIX IPOOCi, 4TO
1e1ecoo0pa3Ho ¢ TOUYKU 3PEHUS JIOTUKH U3JI0KEHHSI YUCIIOBOM JIMHUM, KOT/1a [TpaBuiia JeHCTBHI ¢
JECATUYHBIMH JIPOOSMU MOKHO 00OCHOBAThH YK€ U3BECTHHIMHU AJITOPUTMAMHU BBITIOJIHEHUS AEUCTBUI €
OOBIKHOBEHHBIMU APOOSIMH. 3HAKOMCTBO C JIECATUYHBIMU IPOOSMHU PACIIUPUT BO3ZMOKHOCTH ISl TOHUMAHUS
00y4aroIKUMHUCS TPUKIIATHOTO MPUMEHEHHSI HOBOM 3aMKCH MPU U3yYEHUH JIPYTUX MIPEIMETOB U MPU
MIPaKTUYECKOM HCIIOIb30BaHUH.

[Tpu 00ydyeHunn pemeHnIo TEKCTOBBIX 3a7a4 B 5 KJlacce UCTOIb3YIOTCS apuMeTndecKue NpuéMbl pelieHusl.
TekcToBble 3a1auu, pelaeMbie IPU OTPAOOTKE BHIYMCIUTEIBHBIX HABBIKOB B 5 KJlacce, pacCMaTpUBAIOTCS
3aJjauM CIeAYIOUINX BUJOB: 33/1a4u Ha IBUKEHHE, HA YaCTH, HA MOKYIKHU, Ha paboTy U IPOU3BOAUTEIHLHOCTb,
Ha MPOIICHTHI, Ha OTHOIICHUS U npornopuuu. Kpome Toro, o0ydaronuecs: 3HaKOMSTCS ¢ IPUEMaMH pEIICHUS
3aja4 nepedbopoM BO3MOKHBIX BApHAHTOB, yyaTcsl paboTaTh ¢ HH(OpMalme, mpeacTaBIeHHOI B popme
TaOJIUI WK JUarpamm.



B IIpumepHoii paboueit mporpamme npeaycMoTpeHo (GopMUpPOBaHHUE MPONEAEBTHUECKUX AIre0pandeckKux
IIpEeACTAaBICHUN. bykBa Kak CHMBOJI HEKOTOPOI'O YUCIIA B 3aBUCUMOCTH OT MaTEMaTUYECKOI0 KOHTEKCTa
BBOJIUTCS MOCTENIEHHO. ByKBeHHasi CUMBOJIMKA IIMPOKO MCTIOJIBb3YETCS MIPEXkKIe BCETO JUIs 3aIUCH 00X
YTBEPKJICHUH U MPEATIOKEHUH, POpPMYII, B YACTHOCTH JJIsl BBIYMCICHHUS T€OMETPUUECKUX BEJIMYUH, B
KAueCTBE «3aMECTUTEIISD YUCIIA.

B kypce «MaTematuku» 5 Kiacca IpeacTaBlIeHa HAIIsAHAs T€OMETPUs, HAIIPABJIICHHAs HA Pa3BUTHE
00pa3HOro MBIIIIEHUS, TIPOCTPAHCTBEHHOI'O BOOOpaskeHMsI, N300pa3UTEIbHBIX YMEHUH. DTO BayKHBIN 3Tal B
U3YYEHUU T€OMETPUHU, KOTOPBIN OCYLIECTBIIAETCS HA HAJIAHO-IIPAKTUYECKOM YPOBHE, OIIUPAETCS HA
HarJs11H0-00pa3Hoe MBIIIIIeHHEe 00yJaromuxcs. bombias posib OTBOANUTCS MPaKTHYECKON AEATENbHOCTH,
OTIBITY, SKCIIEPUMEHTY, MO/IeHpoBaHuio. OOyuaromuecs: 3HaKOMATCSI C FTEOMETPUUECKUMU (PUTypamMH Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C UX MPOCTEUIIMMHU KOH(PUTYpaLUAMH, Y4aTCsl U300paxaTh UX Ha
HEJIMHOBAHHOMW U KJIETYaTOW Oymare, paccMaTpHUBalOT UX IpOCTeiIIne CBOUCTBa. B mporecce n3yueHus
HarJsIIHOM T€OMETPHH 3HAHUS, MTOJTyUYeHHbIE 00YYaIONMMHCS B HAYAIbHOM IIKOJIe, CUCTEMaTH3UPYIOTCSA U

pacIIupsIIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo ydeOHOMY TUIaHy B 5 Kjlacce U3ydaeTcss MHTETPUPOBAHHBIN peaMeT «MareMaTrukay, KOTOPbIit
BKIIIOYAET apru(hMETHICCKUI MaTeprall U HATJISAHYIO TEOMETPHIO, a TAKXKE MPOTICIEBTUYCCKUE CBEICHUS U3
anreOpel. YUeOHBIH IJ1aH Ha U3YYCHHE MATEMATHKH B 5 KIIACCE OTBOJIUT HE MEHEE 5 y4eOHBIX 4acoOB B
Hezento, Bcero 170 yd4eOHBIX 9acoB.



COJAEPKAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

HatypaJibHble 4nc/a U HYJIb

HatypanbHoe uucino. Pan natypansnsix yucen. Yucio 0. M300paxeHne HaTypalbHbIX YUCEN TOYKAMH Ha
KOOpAMHATHOH (4nciaoBoil) npsmoii. [lo3unnonnas cucrema curciaeHus. PUMckas Hymepanus Kak npuMep
HENO3UIMOHHOM cucTeMBI cuuciieHus. JlecaTuunas cucrema cuncieHus. CpaBHEHUE HATyPaJIbHBIX YHUCET,
CpaBHEHHE HaTypaJbHBIX yKcen ¢ HyJdéM. CriocoObl cpaBHeHus. OKpyTrieHne HaTypalbHbIX uncel. CliokeHue
HATYpaJbHBIX YHCEN; CBOMCTBO HYJIS IIPU CIIOKEHUH. BhiunTanue kak aecTBue, 00paTHOE CI0KEHUIO.
YMHOXEHUE HATypaIIbHBIX YUCEN; CBOMCTBA HYJIS U €MHULIBI [IPY YMHOXKCHUU. [lelieHue Kak 1ecTBue,
o0OpatHOe yMHOKeHHI0. KOMIIOHEHTHI 1eHCTBUMA, CBsI3b MEXAy HUMU. [IpoBepka pesynbraTa
apumernyeckoro neictrus. [lepeMecTuTeNnbHOE U COUETATEILHOE CBOWCTBA (3aKOHBI) CIIOKECHUS U
YMHOXXEHUS, paclpeieIuTeIbHOe CBOMCTBO (3aKOH) YMHOXKEHUs. Mcronp3oBanue OyKB 111 0003HAYCHUS
HEM3BECTHOTO KOMITOHEHTA U 3aIICH CBOMCTB apu(METHUECKUX ACUCTBUI. JleTUTenH U KpaTHbIEe YHCIa,
pasnoxkeHue Ha MHOkuTenu. [IpocTeie u coctaBHble yncia. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue
¢ octaTkoM. CTeNneHb ¢ HaTypaJIbHBIM IOKa3aTeseM. 3alluch YHUCia B BUAE CYMMBI Pa3psIHBIX CIaracMbIX.
UYucnoBoe BbIpakeHHE. BpluncieHne 3Ha4eHUN YUCIIOBBIX BBIPAXEHUM; ITOPSIIOK BBIIIOJIHEHUS JCHCTBUN.
Hcnonp30BaHue IpU BBIYUCIECHUSX IEPEMECTUTENBHOIO U COYETATEIBHOIO CBOMCTB (3aKOHOB) CIIOKEHUS U

YMHOXEHHUS, PACIIPEAECIUTEIBHOIO CBOUCTBA YMHOXKECHUS.

Jpoou

[IpencraBnenue o qpodu Kak crocoOe 3amucy 9acTi BeanduHbl. OOBIKHOBEHHBIE 1poou. [IpaBuibHbIe U
HenpaBwiIbHbIEe ApoOu. CMemanHas ApoOk; MPEICTaBICHUE CMEIIaHHOW APOOH B BHJIE HETIPABUILHON IpOOH
Y BBIJICJICHHE LIEJI0M YacTH YKciia U3 HelpaBUiIbHOU apoou. M300paxeHue 1podeil ToukaMu Ha YUCIIOBOM
npsimoii. OcHOBHOE cBo¥icTBO ipobu. Cokpamienue npodei. [IpuBenenue 1podu K HOBOMY 3HAMEHATEITIO.
CpaBuenue npo0beii. CrioxkeHHE U BRIUUTAHUE poOeid. YMHOKEHHUE U JIeTIeHUe Apo0eii; B3auMHO-00paTHbBIC
npobu. HaxoxaeHue yacTu LEN0ro U 1eJIoro 1o ero yactu. Jecsatuunas 3anuch qpoodeit. [IpencraBienue
JECATUYHOM IpoOu B BUi€ 0ObIKHOBEHHOW. M300paxkeHne qec TUUHBIX ApoOel TOuKaMU Ha YUCIOBOM
npsimoi. CpaBHEHHE IECATUYHBIX ApoOeil. ApudmeTnueckrue AeUCTBUS ¢ JECITUUHBIMU IPOOSMHU.

OxkpyriieHne JeCATUIHBIX APOoOeH.

PemeHue TeKCTOBBIX 3aa4

Pemenne TekcTOBBIX 3a7a4 apupMeTHUECKUM criocoOoM. Pertenne norudeckux 3agad. Pemenue 3anaq
nepedopoM BceX BO3MOXKHBIX BapHaHTOB. Vconb30BaHue pH perieHn  3a1a4 TadauIl u cxeM. Pemenne
3aJ1a4, COJIepPKaIUX 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYUHBI: CKOPOCTh, BpEMS, pACCTOSIHUE; LIEHA,
KOJINYECTBO, CTOUMOCTh. EMHNUIBI M3MEpeHus: Macchl, 00bEMA, LIEHBL; PACCTOSIHUS, BPEMEHH, CKOPOCTH.
CB3b MEXly €JMHULIAMH U3MEPEHUS KaX 101 BeIMuuHbl. Pelenre oCHOBHBIX 3ajjayd Ha JpoOu.
[TpencraBneHue AaHHBIX B BUJE TAOIUL, CTOJI0YATHIX AUATPAMM.

Harasignas reomerpust

Harnsanueie npencrasienus o Gpurypax Ha miocKOCTH: TOYKa, IpsMasi, OTPE30K, JIy4, yToJl, JoMaHas,
MHOTOYTOJBHUK, OKPY>KHOCTh, KpyT. YTOJ. [IpsSIMOi, OCTpHIi, TYyNOi 1 pa3BEPHYTHIN yIiibl. JljiHA OTpe3Ka,
METPUYECKHE AMHULIBI JUTUHBL. J[JI1Ha TOMaHOH, IepUMEeTp MHOTOYTOJIbHUKA. I3MepeHue u nocTpoeHue
VTJIOB € MOMOIIBIO TpaHcHopTupa. Harnsauelie npencraBieHus 0 Gurypax Ha miocKOCTH: MHOTOYTOJIbHUK;
MPSIMOYTOJIBHUK, KBAAPaT; TPEYTOJNbHUK, O paBeHCTBe (uryp. M3o0pakenue ¢puryp, B TOM 4ucie Ha
kieryaTort Oymare. [Toctpoerue KoHGUTYpaluid U3 YacTel MPSMOM, OKPYKHOCTH Ha HEIMHOBAHHOW U
KJeT4aroit Oymare. VMcnosiap3oBaHre CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaApaTa. [lnomans



OPSMOYTOJIbHUKA U MHOTOYT'OJIbHUKOB, COCTABJICHHBIX U3 MPSMOYTOJILHUKOB, B TOM 4HCie QUryp,
n300pakEHHBIX Ha KileT4yaToi Oymare. Equnuiel uamepenus miomanu. HarnsaHele npenctaBieHus o
IPOCTPAHCTBEHHBIX (PUrypax: MPsSMOYTOJIbHBIN Napanienenunes, Kyo, MHororpaHHUKH. V300pakeHue
IPOCTEUIINX MHOTOTpaHHUKOB. Pa3BépTku KyOa u napamnenenunena. CozgaHue Moesieil MHOrOrpaHHUKOB
(13 Gymaru, IpOBOJIOKH, MIIACTUINHA U JIp.). O0BEM NPAMOYTOJIBHOTO Napasuienenunena, kyoa. Enuauns
u3MepeHus oobéma.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJIbTAThl OCBOCHHS IPOTPaMMbl y4eOHOTO npeameTa «MaremaTrka» XapaKTepu3yrTCs:

IIaTpuoTHyeckoe BOCIMTAHUE:

MPOSIBJICHUEM MHTEpEca K MPOIIIIOMY U HACTOSIIIEMY POCCHICKON MaTEMAaTHKH, [ICHHOCTHBIM OTHOIIICHUEM
K JIOCTHXKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K UCITOJIb30BAHUIO 3THX
JTOCTMDKCHHH B IPYTHX HAyKax M MPUKIAIHBIX cepax.

I'pa:knanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBHITIOJIHEHUIO O0S3aHHOCTEH rpakJIaHNHA M pPeaTu3alliy €ro MpaB, MPEJCTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3ITUUHBIX CTPYKTYP, SBICHHM, MPOIEAYP TPaXKIAHCKOTO
obmecTBa (BBIOOPHI, OMIPOCHI U TIP.);

TOTOBHOCTBIO K 00CYXACHHUIO STHYCCKUX TPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTHKEHUN HAyKH, OCO3HAHWEM Ba)KHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUAIIOB B AEATEIBHOCTH YUYEHOTO.

TpynoBoe BociuTaHue:

YCTAHOBKOM Ha aKTHBHOE€ Y4YacTHE B PEIICHUU NMPAKTUYECKUX 3aJlad MAaTEMaTUYECKO HAIIPaBICHHOCTH,
OCO3HAaHWEM BOKHOCTH MaTEMaTHYECKOI0 00pa30BaHUs HA MPOTSHKEHUH BCEH JKU3HU JJIS YCIEITHOM
poeCCUOHATBHON JEATEILHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHUI; 0CO3HAHHBIM BHIOOPOM U
MMOCTPOSHHUEM WHIMBHIYaIbHOW TPACKTOPUHU 00pa30BaHMS M )KU3HEHHBIX IIJIAHOB C YUYETOM JIMYHBIX
WHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

cTeTnYecKoe BOCIIUTAHNE:

CIOCOOHOCTHIO K AMOIIMOHAIBHOMY U ACTETUYECKOMY BOCIPUATHIO MaTeMaTHUYECKIX 00BEKTOB, 3a/1a4,
pelieHui, pacCcyXAeHHI; YMEHHUIO BUJIETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOI0 TO3HAHHUSA:

OpHUEHTAIINEH B JEATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YETIOBEKA, MPUPOIBI U 00IIeCTBA, TOHUMaHUEM MaTeMaTUYECKOM HayKU Kak
cepsl 4enoBeUeCKO! AeSITETbHOCTH, ITANOB €€ PA3BUTHUS U 3HAYMMOCTH JJIs1 Pa3BUTHUS [IUBUIIU3AIINH;
OBJIQ/ICHUEM SI3bIKOM MAaT€MATHKU U MAaTEMAaTUYECKON KyJIbTYypOH KaK CpeJICTBOM MTO3HAHUS MUPA;
OBJIa/ICHUEM MPOCTEHIIMMU HABBIKAMH HCCIIEI0BATEIbCKON JEATEIbHOCTH.

du3znyeckoe BOCNUTAHUE, POPMUPOBAHNE KYJIbTYPbI 310POBbS U SMOIUOHAJBHOIO0 0J1IATONOJIY M

TOTOBHOCTBIO MPUMEHSITh MaTEMAaTUYECKHUE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBbs, BEICHUS 3JOPOBOTO
o0pas3a )Xu3HH (310pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHSATUHN U OTABIXA, PETYIsApHas pu3ndecKkas
aKTUBHOCTH); C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO e
mpaBa JApyroro 4ejaoBeKa.

IKoJ0rn4ecKoe BOCIUTAHHE:

OpHUEHTAIMEH HAa TPUMEHEHNE MAaTeMAaTUYECKUX 3HAHHM [Tl PEIICHHUS 33/1a4 B 00JIACTH COXPAaHHOCTHU
OKPY’KaIoIIeH cpe/ibl, JIAHUPOBAHUS MTOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUMN ISl OKpYKarolen
Cpellbl; OCO3HAHUEM TII00AIEHOTO XapaKTepa HKOJIOTHYECKUX MPOOIeM U IMyTeH UX PEIICHHUS.

JIn4HOCTHBIE pe3y/bTaThl, 00eceYUBAOIINE AANTANHIO 00YYAKIIErocsi K M3MEeHS UM
YCJIOBHAM COLMATBLHOMH M NPUPOJAHOM Cpelbl:

TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBUSIX HEONPEAEIEHHOCTH, MTOBBIIICHUIO YPOBHS CBOE€H KOMIIETEHTHOCTH
gyepes MPaKTUIECKYIO IS TEIIBbHOCTh, B TOM YHCIIC YMEHHUE YUUThCS y IPYTUX JIOACH, TPHOOpeTaTh B
COBMECTHOM JCSATEIHbHOCTU HOBBIE 3HAHUSI, HABBIKU M KOMIIETEHIIMU U3 OIbITA IPYTHUX;

HE0OXOIUMOCTHIO B JOPMUPOBAHUYU HOBBIX 3HAHUIA, B TOM YHCIIe ()OPMYJIUPOBATH UICH, TOHSTHSI,
THIOTE3bI 00 00BEKTAX U SIBICHUSX, B TOM YHCJIE paHee HEHM3BECTHBIX, 0CO3HABATH Ne(DUIIUTHI COOCTBEHHBIX

3HAHUW U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALIMIO, BOCHIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK BbI30B,
TpeOYIOLNi KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIe PELICHUs U JeHCTBUS, OPMYIHPOBAThH U OLICHUBATh
PHUCKH U TIOCIEACTBHS, (POPMHUPOBATH OTIBIT.

METANPEJMETHBIE PE3YJIbTATHI

MeTtanpenmeTHble pe3yIbTaThl OCBOSHUS MPOTrpaMMbl yueOHOTo mpeaMera «MaTeMaTHKa
XapaKTepU3yIOTCS OBIAJCHUEM VHUBEPCANbHLIMU HOZHAGAMEIbHBIMU OeliCMBUIMU, YHUBEPCATbHbIMU
KOMMYHUKAMUGHBIMU 0eUCMBUAMU U YHUBEPCANbHBIMU PESYTAMUBHBIMU OeLCMBUAMU.

1) Vuusepcanvhvie noznasamenvnsle Oeticmsus obecneuusaiom Qopmuposanue 06a306bix KOCHUMUBHbIX
npoyeccos 00yuanwuxcs (0c6oeHue Memoo08 NOHAHUS OKPYICAIOUjec0 MUpa, NpUMeHeHUue 102U4eCcKuXx,
ucc1e008amenbCKux onepayuti, ymeHut pabomams ¢ ungopmayueti).

Ba3oBble JJornuyeckue geiicTBUA:

— BBIABJIATH U XapPaKTECPU30BaATh CYIIECCTBEHHBIC IIPU3HAKU MATEMATUICCKUX 06T>CKTOB, HOHHTHP'I,
OTHOIIICHUH MECXKOY NOHATUAMU,

— (dopmynHupoBaTh ONpeeeHUs MOHATHI; YCTaHABINBATH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKALIUH,
OCHOBaHUS JJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAIH3a;

— BOCHPUHUMATh, OPMYIUPOBATH U MPe0OPa30BBIBATH CY)K/ICHUS: YTBEPAUTEIbHBIEC U
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE;

— YCJIOBHBIC; BBIABJITE MATCMATUYCCKHUC 3dKOHOMCPHOCTH, B3aUMOCBA3U U IIPOTUBOPCUUS B Q)aKTaX,
JaHHBbIX, Ha6J'IIOI[eHI/IHX U YTBCPIKIACHUAX,

— Hpcajiaratb KpUuTCpHUU JJIA BbISABIICHUS SaKOHOMepHOCTeﬁ u HpOTHBOpC‘IHﬁ;

— JACJIaTb BbIBOJALI C UCIIOJIb30BAHUCM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U HHAYKTUBHBIX
YMOSaKqueHHﬁ, YM03aKHIOquHﬁ I10 aHAJIOT'HH,

— pa3bupaTh 10Ka3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHHUH (TIpsAIMbIE U OT IPOTUBHOT'O), TPOBOIUTH
CaMOCTOSITENIbHO HECIIOKHBIE I0KA3aTEeNIbCTBA MaTeMaTUYECKUX (PaKTOB, BBICTPAUBaTh apryMEHTAIHIO,
HPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPHI;

— 000CHOBBIBaTh COOCTBEHHBIC PacCCyxACHUA BBI6I/IpaTL crocoo peaicHuAd yqe6H0171 3agauun
(CpaBHI/IBaTL HCCKOJIBKO BAPHUAHTOB PCIICHUA, BBI6I/IpaTB HanOoJee MOAXOOSIIHHI C y‘-IéTOM
CaMOCTOATCIIbHO BBIACICHHBIX KpI/ITepI/ICB).

ba3oBble uccienoparelbcKue AeiicTBHS:
— HCIIOJIB30BaTh BOIIPOCHI KaK HCCIIeJ0BaTEIbCKUM HHCTPYMCHT ITIO3HAHU,

— (opMyIHPOBATH BOIIPOCHI, (GPUKCUPYIOIIUE POTUBOPEUNE, IPOOIIEMY, CAMOCTOSTENIEHO
yCTaHaBJIMBATh KCKOMOE U IJaHHOE, (POpPMUPOBAThH TUIIOTESY,

— apryMEHTHUPOBAThH CBOIO IO3ULUIO, MHEHHUE;

— IMPOBOAUTH IO CAMOCTOATCIIBHO COCTABJICHHOMY IIJIAHY HECJIO0KHBIN 9KCIICPUMCHT, H€6OHBH_IOG
WCCIIeIOBAaHUE 110 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO O0BEKTa, 3aBUCIMOCTEN OOBEKTOB
MEXTy CO0OI;

— CaMOCTOSITENIEHO (OPMYITUPOBATh 0000IIEHNUS ¥ BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOICHUs, MICCIICIOBAHNUS, OIICHUBATH JJOCTOBEPHOCTH IMOTYUYCHHBIX PE3YJIHTATOB, BHIBOJOB U
00001IIeHII; POTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh MPETIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.



Pabora ¢ undopmanmeii:

— BBIABJIATH HEAOCTATOUYHOCTHh U I/I36BITO‘IHOCTI> I/IH(l)OpMaHI/II/I, JaHHBIX, HeO6XOI[I/IMI)IX JJIs peHIeHI/IfI
3a/1a4u;

— BbIOMpATh, aHAJTU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX
BUJIOB U (DOPM NpEACTABIICHUS;

— BbIOMpaTh opMy IpeacTaBIeHUs HHPOPMAIK U WILTIOCTPUPOBATH pellaeMble 3a7aul CXEMaMH,
quarpammamu, HHOM rpa@ukoi 1 ux KOMOMHAIMSIMUY;

— OIIEHMBATh HAJEKHOCTh HHPOPMAIINH 110 KPUTEPUSIM, MPEIJIOKEHHBIM YUUTENIEM HIIN
c(OpMyYIMPOBAHHBIM CAMOCTOSTENIBHO.

2) VHueepcanvHvle KOMMYyHUKamueHbwle Oeticmeusi 00ecneuusam chopmupo8aHHoOCmyb COYUATLHbIX
HABBLIKOB 00Y4aAIOUWUXCAL.

Oo0menue:
— BOCHPHUHUMATH U (OPMYJIUPOBATE CYXKJICHHS B COOTBETCTBHH C YCIOBHSAMH M LEISIMHU OOIICHUS;

— SICHO, TOYHO, I'paMOTHO BbIpAKaTb CBOIO TOYKY 3PCHHA B YCTHBIX U IIMCbMCHHBIX TCKCTaX, 1aBaTbh
IMOSICHCHMUS 110 X0y PCIICHHUA 3aJa4l, KOMMEHTUPOBATh HOJ'Iy‘lCHHBIfI pE3YIbTAT,; B XOIE 06CY}I(,I[6HI/IH
3a/1aBaTb BOIIPOCHI 11O CYIICCTBY O6CY)KI[3€MOI>1 TCMBI, HpO6J'IeMI>I, pemaeMoﬁ 3aJa4u, BbICKA3bIBATb
HNACHU, HAIICJICHHBIC HAa ITOHUCK PCIICHUS

— COITOCTABJIATH CBOU CYXKICHUSA C CYKACHUAMU APYTIUX YUACTHUKOB JHAJIOra, O6H3py>I(I/IBaTI>
pasiiiauc u CXoaCTBO HOSI/IHI/Iﬁ;

— B KOPPEKTHOI Gopme popMyIupoBaTh pa3HOIIACHS, CBOH BO3PAKECHHUS,;
— TPEICTaBIATh PE3yNbTaThl PEIICHUS 33/1a4H, YKCIIEPUMEHTa, UCCIIEOBAHUS, TPOEKTA;

— CaMOCTOSITENIbHO BBIOMPATh (POpPMAT BBICTYIUICHHUS C YUETOM 3ajjayu MpEe3eHTaluu U 0COOCHHOCTEH
ayJUTOpUH.

CoTpyaHnuecTBo:

— IIOHHUMATh U UCIIOJIB30BaTh IPCUMYLICCTBA KOMaHIHOH 1 HHI(HBH,HyaHBHOﬁ pa6OTLI IIpu pCHICHUHA
y‘le6HBIX MAaTeMaTUYCCKUX 3aJa4;

— TPUHUMATH 1IeJTb COBMECTHOM JeSATEIbHOCTH, TNIAHUPOBATh OPraHU3aIIUI0 COBMECTHOM padoThI,
pacnpenensaTh BUAbl paboT, JOrOBapUBaThHCS, 00CYKIaTh MPOIECC U pe3yabTaT padoThI;

— 0000111aTh MHEHUS HECKOJIBKUX JIIOJIeH; y4acTBOBATh B IPYMIIOBBIX (popMax paboTsl (00CyKaeHuU,
00OMEH MHEHHSIMU, MO3TOBbIE LITYPMBI U JIP.);

— BBITIOJHATH CBOIO 4aCTh pa6OTBI U KOOPAWHHUPOBATH CBOU HCﬁCTBHH C ApYI'uMU WICHAMU KOMAaHbI;

— OLEHHMBATh KaYeCTBO CBOETO BKJIaJa B OO POAYKT 110 KPUTEPUAM, c(HOpMyITUpPOBAaHHBIM
Y4aCTHUKAaMHU B3aUMOJCHCTBUS.

3) Vuueepcanvhuvie pecynamuesnsie oelicmsus obecneuusaom Gopmuposarue cCMoviCl08blX YCMAHOBOK U
HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuszaums:

— CaMOCTOSITENILHO COCTABJIATH IJIaH, AITOPUTM PELICHUS 3a7auu (WM €ro YacTh), BRIOMPATh CIoco0
pereHust ¢ y4ETOM UMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh
KOPPEKTHPOBATH BapUAHTHI pEIICHUH ¢ y4ETOM HOBOM MH(pOPMALINH.



CaMOKOHTPOJIb:

— BJIAACTH CIIOCOOaAMM CaMOIIPOBEPKH, CAMOKOHTPOJIA MPOoLECCa U pE3yJibTaTa pCIICHUA

MaTeMaTUYEeCKOM 3a1adu;

— MPEABUIETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTb IIPH PEILICHNH 33/1a4¥, BHOCUTh KOPPEKTUBHI B

JACATCIIBHOCTh HA OCHOBE HOBBIX O6CTO$IT€.]'H)CTB, HaﬁﬂeHHBIX OIHI/I60K, BBISIBJICHHBIX pr,)lHOCTGfI;

— OIICHUBATb COOTBECTCTBUEC PEIyJIbTaTa ACATCIbHOCTHU IMOCTaBJICHHOM eI 1 yCIIOBHAM, OOBACHATH
MIPHUYUHBI JOCTHIXKCHUSA WU HEAOCTUIKCHU LICJIN, HAXOAUTH OH_II/I6Ky, JaBaTb OCHKY HpI/IO6peTéHHOMy

OTIBITY.

IMPEAMETHBIE PE3YJIbTATDI

Yuciia 1 BLIYUCJIECHUA

[ToHrMaTh ¥ IPAaBUIBHO YHOTPEOIATH TEPMHUHBI, CBSA3aHHBIE C HATYPAJIIbHBIMU YHCIIaMHU, OOBIKHOBEHHBIMU
U JIECATUYHBIMU JIPOOSIMH.

CpaBHMBATH M YHOPSIOUYMBATh HaTypalbHbIC YHCIIA, CPABHUBATH B IPOCTEUIINX CIy4asiX OOBIKHOBEHHBIE
JIpOOH, TECATUIHBIC TPOOH.

CoOTHOCUTH TOUKY Ha KOOPJIMHATHOM (UHUCIOBOI) MPSAMOIA C COOTBETCTBYIOLIMM €i YUCIIOM U U300paxaTthb
HaTypaJIbHbIE YMCJIa TOUKAMH Ha KOOPAMHATHOMN (YUCIIOBOM) IPSIMOH.

BrimonsaTe apupmMeTHuecKue JecTBUS C HaTypaTbHBIMU YHCIIaMH, ¢ OOBIKHOBEHHBIMH JPOOSIMU B
MIPOCTEUINX CITyYasix.

BBINOIHATE IPOBEPKY, NPUKHUJIKY PE3yJIbTaTa BEIYUCICHUN.

OxpyrisTh HaTypajabHbIE YHCIA.

PenmieHne TeKCTOBBIX 3aa4

Perrate TEKCTOBBIC 3a1a4M APUPMETHICCKUM CIIOCOOOM U € ITOMOIIBIO OPraHU30BAaHHOTO KOHEYHOTO
niepebopa BceX BO3MOXKHBIX BAPHAHTOB.

Perrats 3a1a4m, coeprkaiine 3aBUCUMOCTH, CBSI3BIBAIOIIHE BEJTMUUHBI: CKOPOCTh, BPEMsI, PACCTOSIHUE;
IICHA, KOJIMYECTBO, CTOMMOCTb.

Hcnonbs30BaTh KpaTKue 3aMmucH, CXEMbI, TaOIUIIbI, 0003HAUYCHHMSI TIPU PEIICHUH 3a7a4.

ITonp30BaThLCa OCHOBHBIMU CANMHUIAMHU U3MECPCHUA: LICHBI, MACChl; PAaCCTOAHUA, BDEMCHH, CKOPOCTH;
BbIpaXXaTb OJHU €AWMHUIBI BEJIN- YWHBI YCPE3 APYTUC.

W3BnekaTh, aHATU3UPOBATH, OIIEHUBATh HH()OPMAIIHIO, IPEICTABICHHYIO B TA0JIHUIIE, HA CTOIO0YATOMN
JuarpaMMme, HHTCPIPETUPOBATE MPCACTABJICHHBIC JaHHBIC, UCIIOJIB30BAaTh JAHHBIC TP PCIICHHUU 3aaa4.

Harasiinas reomerpust

[Tosnb30BaThbCs reOMETPUUECKUMHU MOHITHSIMU: TOUKA, NPsiMasi, OTPE30K, JIyd, YI0Jl, MHOTOyTOJIbHUK,
OKPYHOCTb, KPYT.

[IpuBoauTE MpUMepsl 00BEKTOB OKPYKAIOIIET0 MUPA, UMEIOHINX (POPMY U3yUEHHBIX T€OMETPUUECKUX
duryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yTJIaMH: BEpIIMHA CTOPOHA; C MHOTOYTOJIbBHUKAMHU: YToJ,
BEpILIMHA, CTOPOHA, IMaroHajb; C OKPY>KHOCTBIO: paJyc, AUAMETP, LIEHTP.

N306paxaTh u3yueHHble reoMeTpuueckre GUrypbl Ha HETMHOBAHHOM M KJIETYaTON OyMare ¢ oMOUIbIO
LHUPKYJIS ¥ IMHEHKU.

HaxoauTs 1MHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C TIOMOIIIbIO IMHEHKH, CTPOUTH OTPE3KU
3aJJaHHOM JUTMHBI; CTPOUTH OKPYKHOCTb 33JJaHHOTO pajnyca.

Hcnonb30BaTh CBOICTBA CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaJIpaTa JUisl UX MOCTPOSHUS, BBIYMCIICHUS



IUIOINAAM U TIEpUMETpA.

Bbruncnare nepumeTp M miiomabs KBajapara, npsiMoyrojibHUKa, (Uryp, COCTaBIEHHBIX U3
NpSMOYTOJIBHUKOB, B TOM YHclie PUTyp, H300pakEHHBIX Ha KJIeTYaToi Oymare.

[Tonp30BaThcs OCHOBHBIMM METPUYECKMMHU €AMHULIAMU U3MEPEHUS JUTMHBI, TUIOILAAN; BEIPAXKaTh OJJHU
€IMHHULIbI BEJINYMHBI Yepe3 ApyTHE.

Pacno3HaBath napauienenumnes, Kyo, UCIoJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo IpaHb, U3MEPEHUS;
HaXOJUTh U3MEPEHMS NapajuieNenunena, Kyoa.

Brrancnare 060b6€M Ky0a, nmapasuienenumeaa no 3aJaHHbIM U3MEPEHUSM, N10JIb30BaThCs €AMHULIAMU
u3MepeHus oobéMa.

Pemarts HECT0XKHBIE 3aaa4u Ha UBMCPCHUC I'COMCTPHUICCKUX BCIIMYUH B IIPAKTUYCCKUX CUTYyaALlUAX.



TEMATHUYECKOE IINTAHUPOBAHHUE

YMHOKEHUU.

Ne HanmeHnoBaHue pa3ieoB H TeM KoauuecTBo 4acoB JaTa Buanl 1eqTeJbHOCTH Bunel, duexTponnsbie (HPPOBHIe)
0/n | IPOrpaMMbl H3ydeHHst dhopmbI oGpa3oBaTeIbHbIe Pecypchbl
BCEro | KOHTPOJILHbBIE | MpaKTHYECKHE KOHTPOJISI
padoTbI padoThI
Paznen 1. Hatypaibnble yncia. JleficTBHSI ¢ HATYPAJIbHBIMH YHCIAMHA
1.1. | HdecaTnuHas cucTemMa CYUCICHHUS. 1 0 0 3HaKOMUTBCS C HCTOPHEH pa3sBUTUS apu(PMETUKH; Ycrubiit https://resh.edu.ru/subject/12/5/
ompoc;
1.2. | Pax HaTypaibHBIX YHCE. 1 0 0 YuTats, VcTHBII https://resh.edu.ru/subject/12/5/
3aIUCHIBATS; ompoc;
CpaBHUBATh HATypaJIbHbIE YHCIIA; IPEUIaraTh U 00CYKIaTh CIIOCOOb;
yHOpsIOYnBaHus urce. Pacno3HaBaTh HCTHHHbIC U,
JIOXKHBIE BBICKA3bIBAHHS O HATYPAIbHbIX YHCIIAX;
HPUBOJUTE PUMEPHI U KOHTP- IPHMEPHI;
CTPOUTH BBICKA3bIBAHUS M OTPHLAHMS BHICKA3bIBAHUI O CBOMCTBAX
HaTypaJIbHbIX YHCEL.;
KoHcTpynpoBaTh MaTeMaTHUECKHE TIPEUIOKEHHUS C TIOMOLIBIO CBSI30K «H»;
«HImy;
«ecIH. ...
TO...».;
5
1.3. | HarypaubHblii psiz. 1 0 0 Yurats; YcrHbiid https://resh.edu.ru/subject/12/5/
3aIiCHIBATS; ompoc;
CpaBHUBATh HAaTypallbHbIE YUCNIA; IIpeUIaraTh U 00CyKIaTh CIIOCOOBI
YHOPSIOYNBAHUS YHCEIL.;
1.4. | Yucno 0. 1 0 0 HccenenoBath CBOWCTBA HATYPAIBHOTO Psijia; Ycrubiit https://resh.edu.ru/subject/12/5/
yucen 0 1 1 Ipu CIIOXKEHUH U yMHOXKEHHH. ; ompoc;
1.5. | HarypanbHble uncia Ha KOOPUHATHON 3 0 0 HN300paxxaTh KOOPIMHATHYIO NPIMYIO; Ipaktudeckas | https://resh.edu.ru/subject/12/5/
MpsAMOH. OTMeUaTh YUCjIa TOYKAMU Ha KOOPIMHATHOM NPSIMOIA; pabora;
HAXOAUTbh KOOPIHHATHI TOUKHL.;
1.6. | CpaBHeHnwue, OKpyriieHHE HATYpaJbHBIX Yncel. | 4 1 0 Yurats; TectupoBanue; | https:/resh.edu.ru/subject/12/5/
3aIIICHIBATH;
CpaBHUBAaTh HaTypaJIbHBIE YHCIIA; IPEeIaraTh U 00CYKIaTh CIIOCOOBI;
YHOPSITOYUBAHUS;
qucen.Mcrons30BaTh IPABHIIO OKPYTIIEHUS HATYPATbHBIX YHCEIL;
5
1.7. | Apudmernueckue nelicTBUS ¢ HATypalbHbIMU | 4 0 0 BbInonuaTe apudmernyeckue aeicTBUS ¢ HATYpaIbHBIMU YUCIAMH; IMucbmennsiid | https:/resh.edu.ru/subject/12/5/
YUCITAMH. BBIYHCIIATD 3HAYCHHUSI YHCIIOBBIX BEIPOKCHHUIH cO CKOOKaMu 1 6e3 CKOOOK.; KOHTPOJIb;
1.8. | CBoiicTBa HyJIs IPU CIIOXKEHUH 1 1 0 0 HccnenoBarh CBOWCTBA HATYPAJIBHOTO Psijia; Ycrubiid https://resh.edu.ru/subject/12/5/
YMHOXKEHHH, CBOICTBA ¢AUHHIIBI IIPU yrcen 0 ¥ 1 IpU CIIOXKEHNH U yMHOXECHHIL ompoc;




ﬂepemec-rmenbﬂoe M COUYECTATCIIBHOC

Hcnonb3oBarh TIPHA BBIYUCIICHUAX IIEPEMECTUTEIIBHOC U COYECTATEIIbHOC

ITucbMeHHbII

https://resh.edu.ru/subject/12/5/

CBOMCTBA CIIOKCHUS U YMHOXCHMUS, CBOMCTBA CIIOXKCHUS U YMHOXCHUS, KOHTPOJIb,
Ppacrpee/IMTeIbHOE CBOCTBO YMHOXCHHS. PpacmpeIeuTeNbHOE CBOMCTBO YMHOKEHHS; (POPMYIHPOBATH U IPHMEHSTH
npaBHiIa IPeoOpa3oBaHMsl YHCIOBBIX BRIPAXKCHHIT HA OCHOBE CBOMCTB
apu(MeTHIECKUX NCHCTBHIA.;
1.10. | HenuTenu u KpaTHbIE YUCIa, paRIOKEHNE Ha3bIBATh JICJIUTENIN U KPATHBIE YKCIIA; IPUMEHATH AJITOPUTM Pa3lIoKEHHs IMucemennbiid | https:/resh.edu.ru/subject/12/5/
qyciia Ha MHOXKHTEIIH. 9yciIa Ha MPOCTBIE MHOXKHTEIH; KOHTPOJIb;
5
1.11. | eneHue ¢ ocTaTKoM. HaXOJIUTh OCTATKHU OT JICJCHUS U HETIOIHOE YaCcTHOE.; IMucemennsiii | https:/resh.edu.ru/subject/12/5/
KOHTPOJTB;
1.12. | IIpocTble U COCTaBHbBIE UKCIIA. PacIo3HaBaTh IIPOCTHIE U COCTABHbIE YHCIIA;; VYernblit https://resh.edu.ru/subject/12/5/
omnpoc;
1.13. | Ipu3Haku penumocty Ha 2, 5, 10, 3, 9. (hopMynHpOBaTh M IPUMEHSTH NPH3HAKK JEIUMOCTH Ha 2; IMucemennbiid | https:/resh.edu.ru/subject/12/5/
(hopMyTHpoBaTH U IPUMEHSTH IPU3HAKH ASTUMOCTH Ha 2; KOHTPOJIb;
(hopMyTHpoBaTh U IPUMEHSTH IPU3HAKH JASTUMOCTH Ha 2;
JIureparypa;
10;;
1.14. | Ctenens ¢ HaTYpaJIbHBIM [IOKA3aTEIIEM. 3anuchIBaTh NPOU3BE/ICHNE B BUJIE CTEIICHH; IMucemennsiit | https://resh.edu.ru/subject/12/5/
YUTaThb CTCIICHHU, KOHTPOJIb,
HUCII0JIB30BaTh TCPMHUHOJIOTUIO,
(ocHOBaHHUE;
MOKa3aTeb);
BBIYUCJIATH 3HAUYCHUSA CTenCHCﬁ.;
5
1.15. | YucnoBsle BbIpaKEHHS; IOPSIOK JACHCTBHUMA. BBINOIHATH IPUKUIKY U OLCHKY 3HAUCHHI YHCIIOBBIX BBIPAKCHHN; Tectuposanue; | https:/resh.edu.ru/subject/12/5/
IpeIaraTh ¥ IPHMEHSIT IPHEMBI IPOBEPKH BBIYHCICHUIL. ;
1.16. | Perenune TeKCTOBBIX 3a/1a4 Ha BCE Pemath TEKCTOBBIE 3a/1a41 apUPMETHYECKHM CIIOCOO0M; IMucemennsiii | https:/resh.edu.ru/subject/12/5/
aprMeTHIECKHe IeHCTBHUA, Ha IBIKCHUE U HCIIOJIB30BATh 3aBHCUMOCTH MEX/y BETUIHHAMH (CKOPOCTD; KOHTPOJTB;

TIOKYTIKHA

BpeMS;
paccTosHuUE; IeHa;

KOJINYECTBO;

CTOMMOCTb U JIP.): aHAJM3UPOBATH U OCMBICIMBATh TEKCT 3a/1a4H;
nepe)OpMyIMPOBaTh YCIOBHUE;

M3BJIEKaTh HEOOXOIMMBIE TaHHBIE;

YCTaHaBJIMBATh 3aBUCUMOCTH MEX/1y BEJIHYHHAMHU;

CTPOHTB JIOTHYECKYIO LIETIOYKY PACCYKACHHUIL.;

MoienupoBaTh X0/ PEIICHUS 3a/1a41 C TIOMOIIBIO PUCYHKA;

CXEMBI;

TaOJIHUIIBL ;

IIpuBoauTs;

pas3bupats;

OLICHUBATD Pa3JIMYHbIC PELICHNS;

3aIMCH PELICHUH TEKCTOBBIX 33/1a4.;

KpuTryuecku OLeHHBATh MOTyYCHHBII Pe3yJIbTaT;

OCYIIECTBIISITH CAMOKOHTPOJIb;

MPOBEPsisi OTBET HAa COOTBETCTBUE YCIOBHIO;

HAXOJUTh OIIHOKH.;

Pewrath 3aja4u ¢ MOMOIBIO epedopa BCeX BO3MOXKHBIX BapHAHTOB. ;

>




HWroro no pazneny: 43
Paznen 2. Harisianas reomeTpus. JINHAK HA UIOCKOCTH
2.1. | Touka, npsiMasi, OTPE30K, JIyH. 1 Pacro3HaBaTh Ha YepTexax; YcrHbii https://resh.edu.ru/subject/12/5/
PHCYHKaX; orpoc;
OIIMChIBATD,
HCIIOIB3YSA TCPMHUHOJIOTHIO,
1 M300paXaTh ¢ MOMOLIBIO YEPTEKHBIX;
HHCTPYMEHTOB: TOUKY;
TIPSIMYO;
OTPE30K;
nyd.;
PacnosnaBatb,
MIPUBOUTH IPUMEPBI 00BEKTOB PEaIbHOTO MUPa;
HUMeEIoNMX (GOpMy H3yYEHHBIX (GUTYD;
OLICHUBATb MX JINHEWHbIE pa3MepBl.;
5
2.2. | Jlomanas. 1 Pacrio3HaBath Ha yepTexax; VYcrHblit https://resh.edu.ru/subject/12/5/
PHCYHKaX; o1poc;
OIIMChIBAThD,
UCIIOJIB3YSI TEPMHUHOJIOTHIO,
1 1300pakaTh C MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB JIOMAHYIO.;
Brruncnars JUITAHBI JIOMAaHBbIX.
PacrniozHaBatb;
MIPUBOJUTH IIPUMEPBI 00BEKTOB PEATbHOTO MUPA;
UMeIoLMX GopMy H3ydEHHBIX GUTYD;
OIIEHUBATh MX JIMHEHHBIE pa3MepBl.;
5
2.3. | M3mepeHnue unHbI OTpe3Ka, METPUUCCKHUE 1 Hcnonb30BaTh IMHEHKY Kak HHCTPYMEHT JUIsl IIOCTPOCHUS 1 U3MEPEHHS: Ipakruyeckas | https:/resh.edu.ru/subject/12/5/
€/IMHULIBI U3MEPEHUS JJTUHBL. U3MEPSATh [UIHHY OTPE3Ka; pabora;
CTPOHUTb OTPE30K 3aJIAHHOM I J1 U H bI;
OTKJIaJbIBATh LUPKYJIEM PaBHbIE OTPE3KH. BHIUUCIATE JUIMHBI,
oTpe3koB. M300paxatb KOHQUrypaLuy reOMETPUUECKUX (QUTYp U3 OTPE3KOB;
HX YacTeil Ha HeJIMHOBAaHHOW M KJIeTYaTol OyMare; Impeiararh;
OIUCBIBATBH U 00CYKIATh CIIOCOOBI;
aJrOPUTMBI TIOCTPOSHHUS. |
5




24.

OKpYXHOCTb U KPYT.

Pacno3naBath Ha yepTexax;

pHCyHKax,

OIIMChIBATD,

HCIIOIB3YSA TCPMHUHOJIOTHIO,

1 M300paXKaTh ¢ MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB OKPY)KHOCTb.;
Pacnio3naBarts;

MIPUBOJUTH IIPUMEPBI 00BEKTOB PEATbHOTO MUPA;

uMmeromux GopMy U3yUIeHHBIX QuUryp;

OLICHUBATb MX JINHEHHBIE Pa3MepBI;

CTPOMUTH OKPYXHOCTb 33/IaHHOTO pajuyca. F300paxars KOHPUTypaLuu
TEOMETPUYECKHX (UTYP U3 OKPYKHOCTEI;

HX YacTeil Ha HETMHOBAHHOMW M KJIeTYaToit Oymare; mpejarars,;
OIKUCHIBATBH U 00CYXIATh CIIOCOOBI;

AJITOPUTMBI TOCTPOCHHSL.

s

ITucbMeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/12/5/

2.5.

IpakTuyeckas padora «Ilocrpoenue y3opa u3

OKpPY>KHOCTEI».

—_

Pacnio3HaBath Ha uepTexax;

PHCYHKaX;

OIIMChIBAThD,

UCIOJIB3YsSI TEPMUHOJIOTHIO;

1 U300pakaTh C MOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB OKPY>KHOCTb.;
PacnioznaBars;

HPHUBOAUTD NPUMEPBI 00BEKTOB PEAIBHOIO MUPA;

uMeromux GopMy u3ydeHHbIX Guryp;

OLICHUBATh UX JIMHEHHBIE pa3Mephl;

CTPOMUTH OKPYXHOCTb 33IaHHOTO paauyca. M300paxars;
KOHQUIypaluy reOMETPHYECKUX (GUTYDP U3 OKPYKHOCTEH;

HX YacTeil Ha HeTMHOBAHHOMW M KJIeTYaToil Oymare; npejarars,;
OIKUCBIBATH U 00CYXKIATh CIOCOOBI;

aJITOPUTMBI IOCTPOCHHSL.;

>

IpakTuyeckas
pabora;

https://resh.edu.ru/subject/12/5/

2.6.

Yrom.

Pacmo3HaBaTh Ha YepTEXKax;

PHCYHKaX;

OITHCHIBATE;

HCIOJIB3Ys TEPMUHOJIOTHIO;

1 U300pakaTh C IIOMOMIBIO YePTEKHBIX HHCTPYMEHTOB YTOIL;
PacnosnaBath,

IIPHBOIHUTE IPHMEpPH! 00BEKTOB PEATbHOI0 MUPA;

HUMeEIoNMX (GOpMy H3yUEHHBIX (GUTYD;

OLICHMBATh X JTUHEHHBIE pa3Mepsl. [IcIonp30BaTh TPAaHCIOPTUP KaK
HMHCTPYMEHT JULSl IIOCTPOCHHUS U yITIa; CTPOHUTH YIOlI;

>

YerHblit
o1Ipoc;

https://resh.edu.ru/subject/12/5/

2.7.

I[TpsiMoid, OCTpBIiA, TyNo# 1 pa3BEPHYTHIN

YTJIBL.

Pacrnio3naBaTh 1 1300paxaTh Ha HEIMHOBAHHOM U KJIETYATOH OyMmare npsiMoi;
OCTPBIif;

TYTIOH;

5

Pa3BEPHYTHIN YIIIbI; CPABHUBATD YIIBL.;

>

YcrHblid
onpoc;

https://resh.edu.ru/subject/12/5/

2.8.

W3mepenue yrios.

Vcnonb30BaTh TPAHCIOPTHP KaK HHCTPYMEHT JULS IIOCTPOCHUS X U3MEPEHUs
BEIIMYHHY yIJIa; CTPOHUTh YOI,
3a/[aHHOIT BEJIMYUHBL;;

[pakTuyeckas
pabora;

https://resh.edu.ru/subject/12/5/




2.9. | Ipaxrnueckas padora «IloctpoeHue 1 [ToHMMATh 1 UCIIONB30BATH [IPU PELICHUH 3a/1a4 3aBUCHMOCTH MEXTY IpakTuveckas | https://resh.edu.ru/subject/12/5/
yrio»IIpakTuueckas pabora «IlocTpoerne €MHULIAMU METPHUUYECKOH CHUCTEMBI MEP; 3HAKOMUTBCS ¢ HEMETPUYECKHUMU pabora;
YII0B» CHUCTEMaMHU MEP; BbIpaXXaTh JJIMHY B PA3JIMYHBIX CAUMHULAX U3MCPCHUS.
HcenenoBath GUrypsl U KOHGUTyparmu;
5
HCHOJIB3YS LU(POBBIE PECYPCHI;
5
Hroro no paszneny: 12
Pasznen 3. OObIKHOBEHHbIE APOOH
3.1. | dpoOs. 1 MogzenupoBathb B rpad4ecKoii; VcTHbIit https://resh.edu.ru/subject/12/5/
npeaMeTHol ¢opme; 0I1poc;
¢ IOMOIIBIO KOMITBIOTEPA MOHSATHUS M CBOKCTBA;
CBsI3aH Hble C OOBIKHOBEHHOMU Jpo0br0.UHUTATh 1 3alIUChIBATD;
CpaBHHMBATh OOBIKHOBEHHBIE APOOH;
npeJyiararsb;
00OCHOBBIBATh M 00CYKATh CIIOCOOBI YIOPSI0UYMBAHUS APOOEii.;
HM300paxaTh 0ObIKHOBEHHbIE JPOOU TOUKAMHU Ha KOOPAWHATHOI NPsIMOii;
UCIIOJIb30BAaTh KOOPIMHATHYIO TIPSl MYIO JUIS CPaBHEHUS IPOOCH. ;
5
3.2. | IlpaBusbHbIe 1 HENPaBHIBHbBIE JPOOH. 3 Pacrio3HaBaTh HCTHHHBIE U JIOKHBIE BHICKA3bIBAHHS O APOOSIX; IMucemennbiid | https:/resh.edu.ru/subject/12/5/
MIPHBOIHUTE IPHMEPHI U KOHTPIIPHUMEPHI; KOHTPOJIB;
CTPOUTH BBICKA3bIBAHUS M OTPHUI[AHUS BHICKAa3bIBAHUI. ;
3.3. | OcHOBHOE CBOICTBO IpOOH. 3 DopMyIIHPOBATH; IMucemennslit | https://resh.edu.ru/subject/12/5/
3aIMChIBAaTh C MOMOIIBIO0 OYKB OCHOBHOE CBOMCTBO OOBIKHOBEHHO# ApOOH; KOHTPOJIb;
HCTIONB30BaTh OCHOBHOE CBOWCTBO OO IS COKpalleHus apobei u
IPHBEACHHUS IPOOH K HOBOMY 3HAMEHATEIIO.;
3.4. | CpaBuenue npobeii. 3 Pacrio3HaBaTh HCTHHHBIC U JIOKHBIC BHICKA3bIBAHUS O APOOSIX; IMucemennsiid | https:/resh.edu.ru/subject/12/5/
MPUBOIHUTH IPHUMEPBI U KOHTPIIPUMEPBL; KOHTPOJIb;
CTPOUTH BBICKA3bIBAHUS M OTPHUL[AHUS BHICKA3bIBAHUIA. ;
3.5. | Cnoxenue u BbruMTaHHE OOBIKHOBEHHBIX 8 BBINONHATE apuMETHYECKHE JEHCTBHS ¢ OOBIKHOBEHHBIMH APOOSIMHU; IMucemennsiid | https:/resh.edu.ru/subject/12/5/
npobeii. TIPHMEHATH CBOUCTBA apH(pMETHICCKHX JCHCTBHI A1 pallHOHATH3AIIUH KOHTPOJIb;
BBIUHCICHUH. BBIMOMHATS NPUKHAKY M OLEHKY pe3ysIbTaTa BEYUCIICHHI;
IpeaIaraTh ¥ MPHMEHATh IPHEMBI IPOBEPKH BBIUHCICHHUI. ;
TIpoBOANTE HCCIIEIOBaHMS CBOMCTB Apobeid;
OITMPAsACh Ha YHCIIOBBIE YKCIIEPUMEHTHI (B TOM YHCIIE C IOMOIIBIO
KOMIIBIOTEpA).;
5
3.6. | Cmemannas 1po0b. 6 [pencTaBisaTh CMEIIAHHYIO APOOb B BU/IE HENPABUIBHON U BBICIATH LETYIO IMucemennslit | https://resh.edu.ru/subject/12/5/
4acTh YMCIIA U3 HEMPABHIBHON IpOOH.; KOHTpOIJIb;
3.7. | YmHOXeHue U feneHne 0OBIKHOBEHHBIX 12 BBINONHATE apuMETHYECKHE JEHCTBHS ¢ OOBIKHOBEHHBIMH IPOOSIMHU; Tlucemennblii | https://resh.edu.ru/subject/12/5/
npobeit; B3aHMHO-00paTHbIE APOOU. IPHMEHATH CBOUCTBA apH(PMETHICCKHX NEHCTBHI IS pallHOHAIN3ALUH KOHTPOJIb;

BBIYUCIICHUI. BBIMONHSITH IPUKUJIKY M OLICHKY PE3YJIbTaTa BEIYUCIICHHUIA;
npeJyiarath ¥ IPUMEHSTh NPUEMBI TIPOBEPKHU BBIYUCIICHUIL.

IIpoBOANTE HCCIIeIOBaHNSI CBOMCTB Apobeid;

OMUPAsCh HAa YUCIOBBIC IKCIIEPUMEHTSHI (B TOM YHCIIE C TIOMOIIBIO
KOMITBIOTEPA).;

>




3.8. | Pemenune TeKCTOBBIX 3a1a4, CO JEPHKAIIUX
JpoOH.

Penrate TeKCTOBBIC 3a/1a4UH;

cojieprkaliye IpoOHbIe JaHHbIC;

1 33141 Ha HAXOXKACHHUE YaCTH LEJIOTO U LIEJIOTO 10 €r0 YaCTH; BBISIBISITH UX
CXOACTBa M pa3Indusl. MO}ICJ'[]/IpOBaT]) X0 pCeUICHUA 3aJa49H C IIOMOIIBIO
pHUCYHKa;

CXEMBI;

TaOJIHUIIBL;

IIpuBoauTs;

pa3oupats;

OLICHUBATb Pa3JIMYHbIC PELICHNUS;

3aIMCH PELICHUH TEKCTOBBIX 33/1a4.;

KpuTnuecky olieHHBaTh MOJIy4EHHBIH Pe3ysIbTaT;

OCYIIECTBIATH CAMOKOHTPOJIB;

TIPOBEPSIsi OTBET HA COOTBETCTBUE YCIOBHIO;

HaXOJIUTh OLIMOKH. 3HAKOMUTBCS C HCTOPHEH pa3BUTHS;

apudmeTHky;

>

ITucbMeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/12/5/

3.9. [ OcHoBHble 3a nauu Ha Jpodu.

Pemiate TeKCTOBBIE 3a/1au¥;

coJieprkaliye IpoOHbIC TaHHbIC;

¥ 33/1a4M HA HAXOJKJICHUE YaCTHU LEJIOT0 U LIEJIOTO 110 €ro YaCTH; BBISBIATD HX
CXOACTBa U pa3indusl. MO}:{CJ’[HpOBaTb X0 peUICHU 3aJa49u C IIOMOIIBIO
pHCyHKa;

CXEMBI;

TaOJIHLIBL.;

IIpuBoauTs;

pa3oupats;

OLICHUBATh PA3JIMYHBIC PCIICHUA,

3a1ucu pCHJCHI/Iﬁ TCKCTOBBIX 3a1ad4.,

Kputnuecku onieHMBaTh NOTy4YEeHHBIN Pe3yIbTaT;

OCYIIECTBIATH CAMOKOHTPOJIB;

TIPOBEPsIs OTBET HA COOTBETCTBUE YCIIOBHIO;

HaXOJUTh OLIMOKH. 3HAKOMUTBCS C HCTOPHEH pa3BUTHS;

apudmeTHky;

s

ITucbMeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/12/5/

3.10. [ IIpumeHeHue OyKB ISl 3alUCH
MAaTEeMaTHYECKUX BBIPAKCHHUIT 1
MPEI0KEHUI

3HAKOMUTBCS C UCTOPUEH Pa3BUTHUS apUPMETHUKH ;

[TucbmeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/12/5/

Hroro mo pasueny:

48

Pasznen 4. Harsisiinast reomerpusi. MHOIoyroJbHHKH




4.1.

MHOroyrojibHuKH.

OrnuchIBaTh;

l/lCl'IOJ'l])3yﬂ Tele/lHOHOFI/llO;

M300pakaTh C MOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH;
MOJIEJINPOBATH U3 OyMaru MHOTOYTOJIbHUKH. ;

TpuBoaUTH IPUMEPBI 0OBEKTOB PEATBHOIO MUPA;

HUMeEIoNMX (OPMY MHOTOYTOJIbHUKA;

OIIEHMBATh UX JIMHEHHBIE pa3Mephl.;

KoHcTpynpoBaTh MaTeMaTHYECKUE TPEITIOKEHHS C TIOMOIBIO CBA30K;
«HEKOTOPBI»;

«1I000i.;

Pacro3HaBaTh HCTHHHBIE U JIO)KHBIC BHICKA3bIBAHMS O MHOTOYTOJIbHUKAX;
TIPHBOJUTD IPUMEPHI X KOHTPIIPUMEPBIL.

s

YcrHblid
onpoc;

https://resh.edu.ru/subject/12/5/

4.2.

YeTbIpEXyroIbHUK, IPSIMOYTOIBHUK,
KBaJpaT.

IpuBoauTH MpUMEpPBI 0OBEKTOB PEATBHOIO MUPA;
uMermux GopMy NpsMOyrojabHHKA,

KBaJpara;

OLICHUBATb UX JINHEHHbIE Pa3MEpBL.;

BbIunciATh: EpUMETp MPsIMOYTOJIbHUKA;
IUIOIA/Ib NIPAMOYTOJIbHHKA,

KBaJlparta.;

>

TectupoBanue;

https://resh.edu.ru/subject/12/5/

43.

ITpakTuyeckas pabora «Iloctpoenue
IPSIMOYTOJIHHKA C 33JaHHBIMU CTOPOHAMH Ha
HEJIMHOBAHHOM Gymarey.

CTpouTh Ha HEIMHOBAHHOM M KJIETYaTON Oymare KBaJpar U MpsSMOYTOJIBHUK C
3alaHHBIMH JUVIMHAMH CTOPOH. VIcciie1oBaTh CBOICTBA IPSMOYTOJIBHUKE;
KBaJipaTa ImyTéM KCIIePUMEHTa;

HaOJIIOICHHMS,

HU3MEPEHUS;

MOJICJIMPOBAHMS; CPABHUBATh CBOMCTBA KBaJIpaTa U MPsIMOYTOJIbHHUKA.

IMpakTHyeckas
pabora;

https://resh.edu.ru/subject/12/5/

4.4.

TpeyronpHuK.

H300paxxaTh OCTPOYTOJIBHEIE;
MPSIMOYTOJIBHBIC U TYIOYTONBHBIE TPEYTOIbHUKH. ;

Yerablit
orpoc;

https://resh.edu.ru/subject/12/5/

4.5.

[nomans ¥ nepuMeTp IPsIMOYTrOJIbHUKA U
MHOT'OYTOJIbHUKOB, COCTABICHHBIX U3
HPSIMOYTOJIBHUKOB, €HHHIIBI H3MEPCHHUS
IUTOLIAIH.

HcenenoBarb 3aBUCUMOCTb ILIOLIAAM KBaJpaTa OT JJIMHBI €ro
CTOpOHBLVICr101b30BaTh CBOICTBA KBAJIPAaTHOM CETKHM Ul HOCTPOEHUs UTYD;
pa30HBaTh NPSAMOYTOJILHUK HA KBAJPAThI;

TPEYrOIbHUKH; COCTABILTE (QUIYPBI U3 KBAJPATOB U NPSMOYTOIBHUKOB U
HaXOJUTh UX ILIOMIA/b;

pa306uBaTh GUrypsl HA NPSIMOYTOJIBHUKU U KBAJPaThl U HAXOAUTh UX IUIOMIA/b.;
BerlpakaTs BeMUMHY IJIOIAHU B Pa3JIMUHBIX €JUHULIAX U3MEPEHUs
METPUYECKON CHCTEMBI MED;

TOHMMATh U UCIOJIb30BaTh 3aBUCUMOCTH MEXy METPHUECKUMHU €IMHUIIAMH
U3MEPEHHS TUIOMWAIN.

3HAKOMUTBCA C IPUMEPAMU IPUMEHEHUS IUIOLIAAN U IEPUMETPA B
NPaKTUYECKHX CUTYyalusX. Pemars 3a1a4n U3 peajibHOM XKU3HH;

npejiaraTh U 00CyKIaTh pa3IHIHbIE CTIOCOOBI PElIeH s 3a/1a4;

>

[MucpmeHHbIN
KOHTPOJIb;

https://resh.edu.ru/subject/12/5/




4.6.

ITepumeTp MHOTO YroJbHHKA.

BeryuciiaTe nepuMeTp  IIIOLIa b KBapaTa;

NPAMOYTOJIbHUKA,

(uryp;

COCTaBJICHHBIX U3;

NPAMOYTOJIbHUKOB;

B TOM 4Hclie HUryp;

n300paXEHHBIX Ha KJIETYATOU Oymare.;

ITonb30BaThCS OCHOBHBIMH METPHUECKHMU €IHHUIIAMH H3MEPEHHUS JTHHBI;

5

TUTOIIATH; BBIPpAXKaTh OAHU €AWHHUIBI BEIMYUHBI 4€ PE3 APYTHC. |

s

ITucbMeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/12/5/

Hroro no pasaeny:

10

Paznen 5.lecsiTuuHbIe APOOH

5.1.

JlecsaTuunas 3amck 1po0eii.

TIpoBoaNTb MCCIIeI0BaHKS CBOMCTB JECATUYHBIX ApO0Oeit;
ormpaacx, Ha YUCIIOBBIC 3KCl'[epl/[MeHTbl ( B TOM 4YHCJI€ C IIOMOIIBIO
KOMIIBIOTEPA);

BBIIBUI'aTh T'HIIOTE3bI U le/lBOLll/lTb ux 060CHOBaHl/lﬂ.;
PaCl’l03HaBaTl> HUCTHUHHBIC U JIO’)KHBIC BBICKA3bIBAHUA O 11p06${x;
MPUBOJUTE IPUMEPBI U KOHTPIIPUMEDHI,

CTpOl/lTb BBICKa3bIBaAaHUS U OTpl/lLlaHI/lﬂ BbICKaSbIBaHMﬁ,;

>

YcrHbli
onpoc;

https://resh.edu.ru/subject/12/5/

5.2.

CpaBHEHHUE JICCATUYHBIX APOOEH.

ITpoBoUTH HCCIENOBAHUS CBOMCTB JECATUIHBIX APOOeii;
OITHPAsCh Ha YHCIIOBBIC YKCIIEPUMEHTSI ( B TOM YHCIE C IOMOIIBIO
KOMITBIOTEPA);

BBIJIBUTaTh THIIOTE3bI H IPHBOAUTH HX 0OOCHOBAHUSL.
Pacro3HaBaTh HCTHHHBIE U JIOXKHBIC BHICKA3bIBAHUS O IPOOSIX;
[PHBOIHUTH IPHMEPHI U KOHTPIIPHUMEPSI;

CTPOUTH BBICKA3bIBAHUS M OTPHUIAHUS BHICKA3bIBAHUIL. ;

>

[MucrmeHHbIN
KOHTPOJIb;

https://resh.edu.ru/subject/12/5/

5.3.

HCﬁCTBHﬂ C ICCATUYIHBIMHA }IpO6${MI/I.

15

BBINONHATD apuMETHUECKHE JEHCTBHS C JECATUYHBIMU IPOOSIMHU; BBIIOJIHATD
MIPUKKAKY M OLEHKY Pe3yJIbTaTa BEIYUCICHHMIA.

TIpuMeHATH cBOICTBA apUPMETHIESCKHUX ACUCTBUI IS PAllMOHANU3ALMI
BBIYUCIICHHUH. ;

>

[MucermenHbIi
KOHTPOJIb;

https://resh.edu.ru/subject/12/5/

5.4,

OxpyriieHHe IeCATHYHBIX IPOOCH.

IIpuMeHATh PaBUIIO OKPYTIIEHUS JECATHYHBIX JPOOEii.;

[TucbMeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/12/5/




5.5. | Pemenne TeKCTOBBIX 3aj1au, COAEPHKAIINX 5 0
Jpo0OH.

Pemrate TeKCTOBBIC 3a1a4UH;

coJieprKaliie IpoOHbIC JaHHbIC,

M Ha HaXOXXJACHHUEC YaCTH LCJIOTO U IICJIOr0 I10 €ro 4aCcTH, BBIABIIATH UX
CXOJICTBA U PA3IHYHSL.;

MozenupoBath X0/ PELICHHUS 331a4H C TOMOLIBIO PUCYHKA;

CXEMBI;

Tabnuusl. [IpuBOANTS;

pa3oupats;

OLICHUBATb Pa3JIM4HbIC PELICHNUS;

3aIMCH PELICHUH TEKCTOBBIX 3a1au. OnepupoBaTh IPOOHBIMU YHUCIAMU B
pEaNbHBIX )KU3HEHHBIX CUTYAIHsX.

KpuTnuecky oLeHHBaTh MOTYyYEHHBII PE3YJIbTaT;

OCYIIECTBIIATH CAMOKOHTPOJIb;

TIPOBEPSIsSi OTBET HA COOTBETCTBUE YCIOBHIO;

HaXOJIUTh OLIMOKH. 3HAKOMUTBCS C HCTOPHEH pa3BUTHS;
apudmeTHky;

B

ITucbMeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/12/5/

5.6. | OcHoBHbIC 32 1a4n Ha IPOOH. 4 0

Peats TekCTOBBIC 3a/1a4n;

coJeprkaliye IpoOHbIe TaHHbIC;

M Ha HaXOXXJACHUEC YaCTH LEJIOTO U ILIEJIOr0 10 €ro 4aCcTH, BbIABIIATh UX
CXOJICTBA U PA3IHYHSL.;

MozenupoBaTh X0/ PELICHHS 33141 C HOMOIIBIO PHUCYHKA;

CXEMBI;

Tabnuusl. [IpuBOANTS;

pa3oupats;

OLICHUBATh PA3JIMYHBIC PCIICHUA,

3aIMCH PELICHUH TEKCTOBBIX 3a1au. OnepupoBaTh JPOOHBIMU YHUCIAMU B
PCaNIbHBIX )XU3HCHHBIX CUTyalUAX.

Kpurnueckn onieHHBaTh NOTYyUSHHBIH pe3yIbTaT;

OCYILECTBIIATH CAMOKOHTPOJIb;

TIPOBEPsisi OTBET HA COOTBETCTBUE YCIIOBHIO;

HaXO/UTh OLIMOKH. 3HAKOMUTBCS C HCTOPHEH pa3BUTHS;
apudmeTrky;

s

ITucbmeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/12/5/

Hroro no pazaeny: 38

Paznen 6. Harnsianasi reomerpusi. Tesia u purypol B npocTpaHcTse

6.1. [ MHororpanHuku. 1 0

Pacno3naBath Ha yepTexax;

PUCYHKaX;

B OKPY’KaOIeM MUPE MHOTOTPaHHUKH;

OIIMChIBATD,

UCIIOJIB3YSI TEPMHUHOJIOTHIO,

OLIEHUBATD JINHEHHBIE PAa3MEpBL.;

ITpuBOANTH MPUMEPBI 0OBEKTOB PEAITBHOIO MHUPA;
HMeroLMX (popMy MHOTOIPAHHHUKA. ;

Pacno3HaBaTh MCTUHHBIC U JIO)KHBIC BBICKA3bIBAHUS O MHOTI'OIrpaHHHUKAaX;
NIPUBOJMTE IIPUMEPBI M KOHTPIIPUMEDBHI;

CTPOUTH BBICKA3bIBAHUSA U OTPULIAHUA BBICKaSB]BaHHﬁ.;
Pemats 3a1aun n3 peanbHON KU3HU;

>

YcerHbid
onpoc;

https://resh.edu.ru/subject/12/5/




6.2.

N300paxeHne MHOTOTPaHHUKOB.

Pacno3naBath Ha yepTexax;
pHCyHKax,

B OKPYXaroleM MUPEC MHOTOTPAaHHUKH,
OIIMChIBATD,

HCIIOIB3YSA TCPMHUHOJIOTHIO,

OIIEHUBATh JINHEHHBIE Pa3MEpBL.;

ITpakTuyeckas
pabora;

https://resh.edu.ru/subject/12/5/

6.3.

Monenn TNPOCTPAHCTBEHHBIX TEJI.

Pacro3HaBaTh Ha YepTexax;

PHCYHKaX;

B OKPY’KaIOIeM MHpE IPSMOYTOJIbHBLI NapaieIenune];
Ky0;

MHOTOIPaHHUKH;

OIIHCHIBATH;

HCIIONb3Ysl TEPMUHOJIOTHIO;

OLICHUBATD JIMHEHHBIC Pa3MepBL.;

IpuBoauTh IpUMEpPB 0OBEKTOB PEAILHOIO MUPA;
HMeUX (pOpMy MHOTOTPAHHHUKA;
MPAMOYTOJBHOTO MapajlleNICIUIeNa;

Ky0a.;

>

VerHbii
oI1poc;

https://resh.edu.ru/subject/12/5/

6.4.

IIpsMoyTonbHEI Hapasuienenures, Kyo.

Pacro3HaBaTh Ha UepTexkax;

PHCYHKaX;

B OKPYKaIOIIeM MHpE IIPAMOYTOJIbHBIH NapauleenuIe];
Ky0;

OITHCHIBATH;

HCIOIIb3Ys TEPMUHOJIOTHIO;

OLICHUBATb JIMHEHHbIE Pa3MepBL.;

ITprBoOIUTE IPHMEPH! 00BEKTOB PEATEHOI0 MUPA;
nMeroIKX GopMy IPSMOYTOIBHOTO NapalIesIeluIe a;
Ky0a.;

N3o06paxxaTs ky0 Ha KieTdaToi Oymare.;

Hccnenosats cBoiicTBa Ky0a;

MPSMOYTOJILHOTO MapaJuleIeTHIIe a;
MHOTI'OTPaHHHUKOB;

HCIIONB3YS MOJEIH.;

>

[MucermeHHbIN
KOHTPOJIb;

https://resh.edu.ru/subject/12/5/

6.5.

Pa3BépTku kyba 1 napasuienenumnesa.

Pacnio3naBath 1 u300paxaTh pa3BEPTKU Kyba U NapajuleNenunena. ;

IpakTuyeckas
pabora;

https://resh.edu.ru/subject/12/5/

6.6..

ITpakTudeckas pabora «Pa3BépTka Kyday.

PacmoszHaBaTh 1 n300paxkaTh pa3BEPTKH KyOa U MapasUIeNnenuesa.;
MogzenupoBath Ky6 U Iapajulelenuie]] U3 OyMart 1 IpOYHX MaTepHaioB;
OOBSCHATH CIIOCOO MOIEIHPOBAHHSL.;

>

IpakTHyeckas
pabora;

https://resh.edu.ru/subject/12/5/




6.7. | O6bém kyba, MPAMOYTOJIILHOTO
napajiesenunea

HaxoanTs nsmepenus;

BBIYHCIIATH IUIOMIAAb ITOBEPXHOCTH; 00BbEM KyDa;

HPSIMOYTOJIBHOTO TapaJuIeIeMIIe1a; CCIIeIOBATh 3aBUCUMOCTb 00bEMa Ky0a
OT JJIMHBI €ro pedpa;

BbIJIBUI'aTh U O6OCHOBLIBaTI> THUIOTE3Y.,

Hab6nroaaTh 1 IPOBOIUTH AaHAJIOTUM MEK/LY TIOHATHIMHU ILIOIAAN U 00bEMa;
TICpUMETPA U TUIOIIAAN ITOBEPXHOCTH. Pacrio3HaBaTh HCTHHHBIC U JIOJKHBIE
BBICKa3bIBAHHS O MHOTOTPaHHHKAX;

MPHBOIHT IPHMEPH! U KOHTPIIPHMPEI;

CTPOUTH BBICKA3bIBAHUS M OTPHIAHUS BBHICKA3bIBAHUI. ;

PemaTs 3a1aun u3 peanbHON KU3HU;

s

ITucbmeHHbIi
KOHTPOJIb;

https://resh.edu.ru/subject/12/5/

Hroro mo paszerny:

Paznen 7. [loBropenue u 0600uenne

7.1. | IloBTOpeHne OCHOBHBIX MOHATHI U METOIOB
Kypca 5 kiacca, o6o01ieHne 3HaHuit

10

BBIYUCIAT 3HAYCHUS BBIPYKCHHH;

COZIEPXKAIMX HATypaIbHbIC YHCIIA;

OOBIKHOBEHHBIE U JIECATUYHBIC TPOOH;

BBITIOJIHATD IPE0Opa30BaHUs YHCEIL.;

Bri6upats cocob cpaBHEHHS YHCEIT;

BBIYUCIICHU;

MIPUMEHSTh CBOMCTBA apU(PMETHYECKHX JISHCTBUI JUIS PAllMOHATU3ALMI
BBIYHUCIICHUH. ;

OcymecTBIsATb CaAMOKOHTPOIIb BBHIIOIHACMBIX JCHCTBHI U
CaMOIPOBEPKY Pe3yJibTaTa BEIYUCIICHHUIL.;

Pemats 3a1auu n3 peaabHON JKU3HU;

MPUMEHSATh MAaTeMaTHYECKHIE 3HAHUSI JUIsl PEICHUs 33124 U3 APYTHX Y4eOHbBIX
MPEIMETOB. ;

Pemrath 3a1a4n pa3HbIMH CIIOCO0aMU;

CpaBHUBATh CIIOCOOBI PEILCHHS 33/1a4H;

BBIOUpATH;

pauMOHaNBHBIN CIIOCO0;

>

[MucermeHHbIl
KOHTPOJIb;

https://uchi.ru/

Hroro mo paszery:

10

OBIIEE KOJIMYECTBO YACOB I10
IMPOI'PAMME

170

10




ITOYPOYHOE IINTAHUPOBAHUE

CAWMHUIBI TPHU YMHOKCHHU.

Ne | Tema ypoka KoanuecTBo yacos Hara Buasl,
n/n u3y4eHus | popmbl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
KOHTPOJIfA
padoThI padoThI
1. JlecaTuuHas cucTeMa 1 0 0 Y cTHBIN
CUHCJICHHUS. 01poc;
2. Psg HaTypasibHBIX YHCelI. 1 0 0 VYcrHblid
01poc;
3. | Harypaubnblii psia. 1 0 0 YcTHbI
o1poc;
4. |Ywucno 0. 1 0 0 YcTHbII
oTpoc;
5. | HarypasibHble unciia Ha 1 0 0 [IpakTnueckas
KOOPAWHATHOH MPSIMOH. pabora;
6. | HarypanbHble uncia Ha 1 0 0 [TruceMeHHbII
KOOPAWUHATHOW MPSIMOIA. KOHTPOJIb;
7. | HarypanbHble uncia Ha 1 0 0 TecTupoBaHue;
KOOPJAMHATOH IPSIMOM.
8. | CpaBHeHUE, OKpYyTIICHUE 1 0 0 VYTl
HaATYypaJIbHBIX YHCET. oTpoc;
9. | CpaBHeHUE, OKPYTJICHHE 1 0 0 [TuceMeHHBIIM
HaTypaJbHbBIX YUCEIL. KOHTPOJIb;
10. | CpaBHeHME, OKpYyTJICHUE 1 1 0 Kountponbhas
HaTypaJIbHbIX YHCET. pabora;
11. | CpaBHeHue, OKpyTJIEHUE 1 0 0 TectupoBanue;
HaTypaJbHbBIX YUCEIL.
12. | Apudmernueckue aeiicteus ¢ | 1 0 0 [TnceMenHbIM
HaTypaJIbHBIMUA YUCJIaAMHU. KOHTpOJIb;
13. | Apudmernueckue aeicteus ¢ | 1 0 0 [TruceMeHHbII
HaTypaJbHBIMU YHCIAMH. KOHTPOJIb;
14. | Apudmernueckue aeiictBus ¢ | 1 0 0 [TnceMeHHbIM
HaTypaJIbHBIMU YUCJIaMHU. KOHTpOJIb;
15. | Apudbmernueckue neictsus ¢ | 1 0 0 [TruceMeHHbII
HaTYpaJIbHBIMHU YHCJIaMH. KOHTPOJIb;
16. | CBoiicTBa HyJIsI pU CIOKEHUH | | 0 0 Ycrubiit
Y YMHOKE€HHH, CBOKCTBA OIIpoC;




17. |IlepemecturensHoe u Ycrubii
coueTareIbHOE CBOMCTBA ompoc;
CJIOKEHUS U YMHOXKCHHUS,
pacnpenenuTeibHOe CBOMCTBO
YMHOXKCHHSI.

18. |IlepemecturenbHoe u [TucbMeHHBIM
COUYeTaTeIbHOE CBOICTBA KOHTpO!JIb;
CJI0’KE€HHUS U YMHOKECHHUS, KontponbHas
pacrpeaenuTenbHOe CBOMCTBO pabora;
YMHOXEHHS.

19. | lenuTenu u KpaTHbIC YKCa, TectupoBanue;
pa3oKeHue yncia Ha
MHOKUTEIH.

20. | denuTenu u KpaTHbIE YUCIA, TectupoBanue;
pasiioKeHHUE YKciia Ha
MHOXHUTEH.

21. |Jlenutenu u KpaTHbBIC YUCIIA, TectupoBanue;
pa3ioKeHue yncia Ha
MHO>KUTEIH.

22. | denutenu u KpaTHbIE YHCIIA, TectupoBanue;
pasyioKeHUE Ynciia Ha
MHOKHUTEIIH.

23. | JleneHue ¢ OCTaTKOM. YcTHBIN

oTpoc;

24. | JleneHue ¢ OCTaTKOM. [TnceMeHHBIH

KOHTPOJIb;

25. | JleneHue ¢ OCTaTKOM. ITuceMeHHBIH

KOHTpOJIb;

26. | [denenue c octaTkoM. TectupoBanue;

27. | JleneHue ¢ OCTaTKOM. KonTponbHas

pabora;

28. |IIpocThie U COCTaBHbBIC YUCTIA. VYcrHblid

ompoc;

29. |IIpocThie U COCTaBHBIE YHCIIA. VYcrubiit

01poc;

30. |IIpusHaku neauMocTH Ha 2, 5, VcTHBIT
10, 3, 9. 0Ipoc;

31. |I[lpusHaku genumocTty Ha 2, 5, ITuceMeHHbBIH

10, 3, 9.

KOHTpOJIb;




32. | I[lpusHaku genumocTty Ha 2, 5, ITuceMeHHbBIH
10, 3, 9. KOHTPOJIb;

33. | Ilpu3Haku genumocTtu Ha 2, 5, JIMKTaHT;

10, 3, 9.

34. |IIpu3Haku IeIUMOCTH Ha 2, 5, KonTponbsHas
10, 3, 9. pabora;

35. | Ctenens ¢ HaTypajIbHBIM [TnceMenHbIM
oKa3aTeJIeM. KOHTpOJIb;

36. |Crenenb ¢ HaTypaJbHBIM [TruceMeHHbII
oKa3aTelIeM. KOHTPOJIb;

37. | YucioBble BBIPAKEHUS; YcrHbii
MOPSAOK IEUCTBUM. 0IIpoC;

38. | UucnoBble BBIPAKECHHUS; TectupoBanue;
MOPSAJIOK JCUCTBUMA.

39. |Pemrenue TEKCTOBBIX 3aj1a4 Ha ITuceMeHHbBIH
BCe apumernyeckue KOHTPOJIb;
NeHCTBHS, HA IBYIKEHUS U
MOKYIIKH.

40. | Pemenune TEKCTOBBIX 3a7a4 Ha [TuceMeHHEbINi
BCe apu(MeTHUCCKUE KOHTPOJIb;
JIeHCTBHS, HA JBYDKCHHS U
MOKYIIKH.

41. |Pemrenue TeKCTOBBIX 3a1a4 Ha ITnceMeHHBIN
Bce apudmeTHnieckue KOHTPOJIb;
IEeHCTBYS, HA IBYKEHUS U
MTOKYIIKH.

42. | Penrenne TeKCTOBBIX 3ajJa4 Ha ITuceMeHHBIN
BCe apu(MEeTHUECKUE KOHTpOJIb;
JIEHCTBHS, HA JBYDKEHHS U
MOKYIKH.

43. | Pemienue TEKCTOBBIX 3a7a4 Ha ITnceMeHHEbIi
Bce apumeTnieckue KOHTPOJIb;
JIEHCTBHS, HA JBYDKCHHS U
MOKYTIKH.

44. | Touka, mpsiMasi, OTPE30K, JTyY. YcTHbI

0mpoc;

45. | JlomaHas. [InceMeHHBIN

KOHTPOJIb,




46. |3Mmepenue qIUHBI OTPE3KA, [TpakTuueckas
METPUYECKUE STUHUIIBI pabora;
W3MEPEHHUS JJIUHBI.

47. | OKpY>KHOCTb U KpYT. [InceMeHHbIM

KOHTpO!JIb;

48. |IIpakTuueckas pabora [TpakTnueckas
"ITocTpoenue y3opa u3 pabora;
OKpY’KHOCTEN".

49. |Ilpsamoi, ocTpblil, TYIION U YcTHBIM
Pa3BEPHYTHIN YIJIbL. 0IIpoC;

50. | M3mepenue yriios. [TuceMeHHbII

KOHTpOJIb;

51. | U3mepenue yrios. [TnceMenHbIM

KOHTpOJIb;
52. | U3mepenue yriios. [TruceMeHHbII
KOHTpOJIb;

53. | U3mepenue yrios. [IpakTnueckas

pabora;

54. |IIpaktuueckas paboTa [IpakTuyeckas
"[locTpoenue yrios". pabora;

55. | ApoOsb. YcrHbii

o1poc;

56. | dpoOsb. [TucbMeHHBIM

KOHTpOJIb;

57. |IlpaBunbHbIEC U HENPABUIILHbBIC [TnceMenHbII
Apodu. KOHTPOJIb;

58. |IlpaBuibHbBIE U HETIPABUIIbHbBIE IInceMeHHBIH
ApooH. KOHTPOJIb;

59. |IlpaBunbHbIEC U HEMPABUIILHbBIC [TruceMeHHbII
Jpoowu. KOHTPOJIb;

60. | OcHOBHOE CBOWCTBO JIpOOH. [TuceMeHHBIN

KOHTpO!JIb;

61. | OcHOBHOE CBOMCTBO APOOH. ITnceMeHHEbIi

KOHTpOJIb;
62. | OcHOBHOE CBOMCTBO ApOOH. [TucbMeHHbIM

KOHTpOJIb;
63. | CpaBHeHHE ApOOEH. [TruceMeHHbII

KOHTPOJIb,




64. | CpaBHeHwue qpoOeii. [TuceMeHHBIN
KOHTPOJIb;
65. | CpaBHeHue apobeil. Koutponbhas
pabora;
66. | CioxxeHne U BEIYATAHNE IInceMennbIin
OOBIKHOBEHHBIX APOOEi. KOHTPOJIb;
67. | CnoxeHue U BLIYNTAHUE ITnceMeHHbIN
OOBIKHOBEHHBIX JIPOOEH. KOHTpOJIb;
68. | CnosxeHne W BEIYNTAHHE IInceMeHHBIN
OOBIKHOBEHHBIX JAPOOCi. KOHTPOJIb;
69. | CnoxeHue U BLIYNTAHUE IInceMeHnbIn
OOBIKHOBEHHBIX Jpo0eii. KOHTpOJIb;
70. | CnosxeHne U BEIYNTAHUE IInceMeHHEBIN
OOBIKHOBEHHBIX JAPOOCi. KOHTPOJIb;
71. | Cnoxenue U BLIYUTAHUE ITnceMennbIin
OOBIKHOBEHHBIX Jpo0eii. KOHTpOJIb;
72. | CnoxeHne U BEIYNTAHUE ITnceMeHHEBIN
OOBIKHOBEHHBIX JAPOOCH. KOHTPOJIb,
73. | CnoxeHue U BbBIYUTAHUE KoHntposbhas
npobeit. pabora;
74. | CmemanHas qpoob. [TucemeHHbIi
KOHTPOJIb;
75. | CmenranHasi ApoOb. ITuceMeHHEBIH
KOHTPOJIb;
76. | CmemranHas qpoob. [InceMeHHbIN
KOHTpOJIb;
77. | CmemanHast ApoOb. [TnceMeHHEBIH
KOHTPOJIb;
78. | CmemnranHas qpoob. [TucbMeHHbI
KOHTpOJIb;
79. | CmemanHas ApoOb. ITnceMeHHEbINn
KOHTPOJIb;
80. | YMHOKEHHE U JIeTICHUE ITuceMeHHBIH
OOBIKHOBEHHBIX ApOOEii; KOHTPOJIb;
B3aUMHO-O0paTHBIE POOH.
81. | YMHOXeHUE U nelcHue [TnceMeHHEbINi
OOBIKHOBEHHBIX APOOCH; KOHTPOJIb;

B3aMMHO-00paTHBIC IPOOH.




82. | YMHOXEHUE U [eJIeHNE ITuceMeHHEBIH
OOBIKHOBEHHBIX Ipo0eii; KOHTpOJIb;
B3aUMHO-O0paTHBIC TPOOH.

83. | YMHOXKEHHE U JIeTICHUE IIncemenHbIn
OOBIKHOBEHHBIX TPO0Oeii; KOHTPOJIb;
B3aMMHO- 0OpaTHBIE TPOOH.

84. | YMHOXeHUE U NelIcHHE IInceMennbIi
OOBIKHOBEHHBIX APOOCH; KOHTPOJIb;
B3aUMHO-00paTHBIC IPOOH.

85. | YMHOKEHHE U JIeTICHUE ITuceMeHHbBIH
OOBIKHOBEHHBIX Apo0eii; KOHTpOJIb;
B3aMMHO - OOpaTHbIE TPOOH.

86. | YMHOXeHUE U NelICHHE I[TnceMeHHEbINi
OOBIKHOBEHHBIX APOOCH; KOHTPOJIb,
B3aMMHO-00paTHBIC IPOOH.

87. | YMHOKEHHE U JIETICHUE ITuceMeHHbBIH
OOBIKHOBEHHBIX APOOEii; KOHTpOJIb;
B3aUMHO-00paTHBIE IPOOH.

88. | YMHOXeHUE U neeHne I[TnceMeHHEbIi
OOBIKHOBEHHBIX APOOCH; KOHTPOJIb;
B3aMMHO-00paTHBIC IPOOH.

89. | YMHOXKEHHE U IeTICHUE ITuceMeHHbBIH
OOBIKHOBEHHBIX IpO0eii; KOHTpOJIb;
B3aUMHO-O0paTHBIE TPOOH.

90. | YMHOXEHME U ACTICHUE ITuceMeHHEBIN
OOBIKHOBEHHBIX POOEii; KOHTPOJIb;
B3aMMHO-00paTHbIE IPOOH.

91. | YMHOXEHHUE U IeICHHUE KonTponbshas
OOBIKHOBEHHBIX APOOCH; pabora;
B3aUMHO-O0paTHBIE IPOOH.

92. | PemeHue TEKCTOBBIX 3aJ1a4, ITuceMeHHBIN
COJIeprKalINX APOOH. KOHTPOJIb;

93. | PemeHue TEKCTOBEIX 3aJ1a4, ITnceMeHHEbINn
CoJIepXKaIiux JIpooHu. KOHTPOJIb;

94. | PemieHue TEKCTOBBIX 3aJ1a4, ITnceMeHHbBIH
COJIepIKaIINX APOOH. KOHTPOJIb;

95. | PemeHue TEKCTOBBIX 3aJ1ay, Y cTHRIN
CoJIepKaIiux JIpooHu. OTIpoC;

ITnceMeHHEBIN

KOHTPOJIb,




96. | OcHOBHBIC 3a/1a4U HA JPOOH. ITuceMeHHEBIH
KOHTPOJIb;
97. | OcHOBHBIE 32124 HA JPOOH. [TucbMeHHbI
KOHTpO!JIb;
98. | OcHOBHBIE 3a/1a4 Ha APOOH. ITnceMeHHEBIH
KOHTPOJIb;
99. | OcHOBHBIE 32124 HA JPOOH. [TucbMeHHBIH
KOHTpOJIb;

100. | [Ipumenenne OyKB ISl 3aITUCH [TruceMeHHbII
MaTeMaTHUYECKHUX BhIPAKEHUM KOHTPOJIb;

U NPEJITIOKEHUM.

101. | ITpumenenue OYyKB TSI 3aIUCH [TnceMeHHbIM
MaTeMaTHYE€CKUX BBIPAXKEHUN KOHTpOJIb;

U IIPEIIOKECHU M.

102. | [Ipumenenue OykB JIst [TruceMeHHbII
3aMmucu MaTeMaTHUYeCKUX KOHTPOJIb;
BBIPAKEHUU Y TIPEAJIOKECHHI.

103. | MHOTOYTOJIbHUKH. YcTHbI

o1poc;

104. | YeTblpeXyTroiabHUK, TectupoBanue;
IPSIMOYTOJIbHUK, KBaAPAaT.

105. | [Ipaktrueckas padora " [IpakTuueckas
[TocTpoeHue npsMOyToTbHUKA pabora;

C 3aJJaHHBIMU CTOPOHAMU Ha
HEJTMHOBAaHHOM Oymare".

106. | TpeyroapHuK. YcTHBII

0Ipoc;

107. | ITnomans 1 nepuMeTp [TruceMenHbII
MPSIMOYTOJIbHUKA 1 KOHTPOJIb;
MHOT'OYTOJIbHUKOB;

COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB, €TUHUIIbI
M3MEepeHus TUIOMIA N,

108. | [Inomane 1 nepumMeTp [TnceMeHHbIM

MPSIMOYTOJIbHHUKA U KOHTpO!JIb;

MHOTI'OYTOJIbHUKOB;
COCTaBJICHHBIX U3
IpsAMOYT'OJIbHUKOB, CAMHUIIbL

N3MCPCHUS TIJIOIIAIH.




109. | [Inomane 1 mepumMeTp [TucbMeHHBIIM
MPSIMOYTOJIbHUKA 1 KOHTPOJIb;
MHOTOYTOJIbHUKOB;

COCTaBJICHHBIX U3
MPSMOYTOJIBHUKOB, €MHUIIBI
W3MEPECHUS TUIOIA/IH.

110. | [Inomane 1 nepumeTp [TnceMenHbI
MPSIMOYTOJIbHHUKA U KOHTpOJIb;
MHOT'OYT'OJIbHUKOB;

COCTaBJICHHBIX U3
MPSIMOYTOJTBHUKOB, €TUHUIIBI
M3MEPEHUS TUIOLIAH.
111. | ITepumeTp MHOTrOyTOJIbHUKA. [TruceMeHHbII
KOHTPOJIb;
112. | IlepumeTp MHOTOYTOJIBHUKA. IInceMeHHBIH
KOHTpOJIb;

113. | decsatuyHas 3amuch IpoOeid. Y cTHRIN

oTpoc;

114. | JecaTuyHas 3anuch Apo0Oeid. YcrHbBI

OTpoc;

115. | decsatuyHas 3armuch IpoOeid. VcTHBIN

oTIpOoc;

116. | decsatuyHas 3anmuch ApoOeid. YcrHbii

OTIpoC;

117. | CpaBHEHHE NECSTUUHBIX [TnceMenHbI
npo0eit. KOHTPOJIb;

118. | CpaBHEeHUE ACCATUIHBIX IInceMmennbIin
npobeii. KOHTPOJIb;

119. | CpaBHEHUE AECATUUHBIX [InceMenHbI
npo0eit. KOHTPOJIb;

120. | CpaBHEHUE 1€CATUYHBIX ITnceMeHHEbIi
TpoOei. KOHTPOJIb;

121. | JleiicTBUS C ACCATUIYHBIMU IInceMeHHbINn
IpoOsMu. KOHTPOJIb;

122. | HeicTBus ¢ IeCATUIHBIMU ITnceMeHHEbIi
TPOOSMH. KOHTPOJIb;

123. | JleficTBHS C AECATUYHBIMHU [TucbmMeHHbIM
IpoOsiMu. KOHTPOJIb;




124. | JleficTBHS C AECATHIHBIMHU ITnceMennbIin
IpoOsIMHU. KOHTPOJIb;
125. | JeicTBus ¢ IeCATUIHBIMU IInceMeHHbBIN
IpoOsiMu. KOHTPOJIb;
126. | JleficTBUA C AECATUIHBIMHU [TucemeHHbIM
JIPOOSIMH. KOHTPOJIb;
127. | JeiicTBUS C ACCATUIYHBIMU ITuceMeHHBIH
IpoOsMu. KOHTPOJIb;
128. | JleficTBUS C ACCATUIHBIMHU [TucemeHHbIM
TPOOSMH. KOHTPOJIb;
129. | JleiicTBUS C ACCATUUYHBEIMU ITucprMeHHBIH
Ipo0sMu. KOHTPOJIb;
130. | HeicTBus ¢ IeCATUIHBIMU I[TnceMeHHEbI
JTPOOSMH. KOHTPOJIb;
131. | leficTBHS C AECATUYHBIMHU [TucbmMeHHbIM
IpoOsMu. KOHTPOJIb;
132. | HeicTBus ¢ IeCATUIHBIMU [TuceMeHHEbIi
JPOOSMH. KOHTPOJIb,
133. | JleiicTBHS C ACCATUIHBIMHU [TucbmeHHbIM
Ipo0OsiMHU. KOHTPOJIb;
134. | JeicTBUS ¢ IeCATUIHBIMU [TucemenHbIi
IpoOsIMHU. KOHTPOJIb;
135. | lelicTBuUs C A€CATUYHBIMU KoHntponbHas
Ipo0OsiMHU. pabora;
136. | OxpyriieHue 1eCATUYHBIX YcTHbII
npo0eit. 0I1poc;
137. | OxpyryieHne necITHIHbBIX [TruceMeHHbII
npobeii. KOHTPOJIb;
138. | OxpyrieHue 1ecITHUHbBIX [TnceMenHbI
npo0eit. KOHTPOJIb;
139. | Okpyrienue aecaTUHIHbIX VYcrHblid
npobeii. oTpoc;
140. | OxpyrieHue 1eCITHUHBIX [TnceMeHHbIM
npobeit. KOHTPOJIb;
141. | OxpyriieHue AECATUUHBIX TectupoBanue;

TpoOei.




142. | Penrenue TEKCTOBBIX 3a1a4, ITnceMmennbIin
CoJIepXKalux JIpoou. KOHTPOJIb;
143. | PemmieHne TEKCTOBBIX 3aj1ad, IInceMeHHbIN
CoJIeprKaliX APOOH. KOHTpOJIb;
144. | Pemenre TEKCTOBEIX 3aj1ay, ITnceMeHHBIH
CoJIepKaIiux Ipoou. KOHTPOJIb;
145. | Penmenue TEKCTOBBIX 3aJ1a4, ITuceMeHHBIN
COJIeprKaIIuX APOOH. KOHTpOJIb;
146. | Pemenne TeKCTOBBIX 3a11a4, KonTponbhas
CoJIepXKaIiux JIpoou. pabora;
147. | OcHOBHEBIE 337241 Ha IPOOH. [TucbMeHHBIM
KOHTpOJIb;
148. | OcHOBHBIE 3a71a49H TPOOH. [TnceMeHHEbIi
KOHTPOJIb;
149. | OcHoBHbIE 3a/1a4u APOOH. [TucbmMeHHbIM
KOHTPOJIb;
150. | OcHOBHBIE 3a71a4H TPOOH. I[TuceMeHHEbIi
KOHTPOJIb;
151. | MHOTOTpaHHUKH. YcTHbI
OTpoc;
152. | U300paxkenue [TucbMeHHBIH
MHOTOTPaHHHUKOB. KOHTPOJIb;
153. | Moaenu npocTpaHCTBEHHBIX YcrHbIi
TeJ. OTIpoC;
154. | IIpsMOyTOJIBHBIM IInceMeHHBIN
napaenenunesn, Kyo. KOHTpOJIb;
155. | ITpssMOyTOJTbHBIIM KonTponbhas
napasuienenunesn, Kyo. pabora;
156. | PazBepTka Kyba u [TucbMeHHbI
napajuiejenumnesa. KOHTpOJIb;
157. | [Ipaktrueckas pabota [IpakTnueckas
"Pa3BepTka kyba". pabora;
158. | O6veMm kyba, mpPSIMOYTOJIEHOTO [TuceMeHHBIN
napajuiejenumnesa. KOHTpOJIb;
159. | O6Bem kyba, MPSIMOYTOIBLHOTO [TruceMeHHbII
napasuiesenunena. KOHTPOJIb;




160. | [ToBTOpeHHE OCHOBHBIX 1 0 [TucbMeHHBIIM
MOHATUH U METOJIOB Kypca 5 KOHTPOJIb;
KJacca, 00001eHre 3HAHNA.

161. | [loBTOpEeHHE OCHOBHBIX 1 0 [InceMeHnHbIM
MOHATHIA U METOJIOB Kypca 5 KOHTPOJIb;
Kjacca, 0000IIeHUE 3HAHMIA.

162. | [ToBTOpEHHE OCHOBHBIX 1 0 VYcrHblid
MOHATUH U METOJIOB Kypca 5 OIIpOoC;
Kinacca, 00001IeHe 3HaHUH.

163. | [ToBTOpEeHHE OCHOBHBIX 1 0 [TucbMeHHbIM
MOHATUH U METOJI0B Kypca 5 KOHTPOJIb;
Kjacca, 00001IeHe 3HaHUH.

164. | IToBTOpEeHNE OCHOBHBIX 1 0 [TruceMeHHBII
MOHATHI U METOJI0B Kypca 5 KOHTPOJIb;
KJ1acca, 0000IIeHHe 3HAHUIA.

165. | [ToBTOpEeHHE OCHOBHBIX 1 0 [TucbMeHHbIM
MOHATHI U METOAO0B Kypca 5 KOHTPOJIb;
KJ1acca, 0000IIeHre 3HAHUIA.

166. | I[ToBTOpEeHNE OCHOBHBIX 1 0 [TruceMeHHBII
HNOHATUN U METOJIOB Kypca 5 KOHTPOJIb;
KJ1acca, 0000IIIeHHe 3HAHUIA.

167. | [loBTOpeHHE OCHOBHBIX 1 0 [TucbMeHHBIM
MOHATUH U METOJIOB Kypca 5 KOHTPOJIb;
KJacca, 00001IeHre 3HAHUA.

168. | [loBTOpEeHNE OCHOBHBIX 1 0 [TnceMeHnHbI
TOHATHIA U METOJIOB Kypca 5 KOHTPOJIb;
Kiacca, 0000IIeHNE 3HAHMIA.

169. | [IoBTOpEHNE OCHOBHBIX 1 1 KoHntponbnas
MOHATHH U METOJIOB Kypca 5 pabora;
Knacca, 0000IIeHre 3HaHUH.

170. | [ToBTOpeHrE OCHOBHBIX 1 0 [TucbMeHHbI
IOHATUH U METOJI0B Kypca 5 KOHTPOJIb;
Kjacca, 0000IIeHIE 3HAHMIA.

OBIIEE KOJIMYECTBO YACOB 170 |10

I10 ITIPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Bunenkun H.41., XKoxos B.U., YecHokoB A.C., Anekcanaposa JI.A., llIsapudypn C.U., MaTematuka, 5
kiace, AO "UznarensctBo "[IpocBenienue";
BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Marematuka : 5 kiace : Meroguaeckoe mocooue / E.B. bynko, A.I'. Mep3msk, B.b. Tlonorckuii u ap.
MaremMaTHKa : JUIAKTUIECKAE MaTepPHaJIbl : 5 KIIace : MocoOme sl yJamuxcst 001eo0pa3oBaTeIbHbIX
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KomneroTtep, npoekTop
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